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To attempt to give an abstract of the business done at a meeting of the | 
British Association for the Advancement of Science would be out of the | 
question, and more especially of a meeting in a district unusually interest- 

ing in a mining and industrial point of view. Almost every incident con- 
nected with the gathering is connected also with branches of industry in 
which our readers are interested, and no doubt many valuable papers are 


to be found amongst those to which no reference is made in the subjoined 
series of abstracts. With regard to those passed by, we can only say that 
we shali be glad to give insertion to any others which may be considered 
of general interest to our readers, upon being furnished by the authors with 
concise abstracts oftheir papers. In the Mathematical and Physical Science 
section the Abbe Mo1Gno’s demonstration of the invisibility of light is very 
curious, and the same may be said of the Dutch process of forecasting the 
weather, which proves that quite as much accuracy may be obtained by 
taking the mean of several barometers, and drawing general conclusions 
from comparison with former years, as by any other method. The papers 
in the Chemical Science section were, of course, interesting, the authors 
having the discoveries of aluminium, thallium, and a vast number of others, 
both new and important, to work upon. The Geological Science section 
was opened by an able address by Prof. W. Smyru, and in the papers of 
Mr. Nicnotas Woop and Mr. Tuomas Sorwiru we have a really good 
sketch of the principal geological facts, of importance to commerce, con- 
nected with the district. The importance of Geology is pointed out in the 
inaugural address of the Zoological and Botanical section; and, when it is 
considered that to become a good geologist we must study the whole range 
ot natural sciences, we think that it will be acknowledged that the science 
cannot be over-valued. In the Physiological sub-section Dr. Ricuarp- 
son’s paper “ Ona Miner’s Safety-mask, for Supporting Life in Fire-damp,” 
will doubtless lead to good results; but with regard to Mr. Fawcert’s 
paper, in the Economic Science and Statistics section, “‘ On the Effects of 
the Recent Gold Discoveries,” we are quite satisfied that there is no pro- 
bability of the value of gold materially depreciating whilst the British As- 
sociation continues to exist. From the time of Solomon gold has continu- 
ally increased in value, and it will require something more than the Cali- 
fornian and Austraiian gold discoveries, or even the working of the Welsh 
gold mines, to produce an opposite movement. Inthe Mechanical De- 
ent perhaps the paper “‘ On the Cutting of Coal by Machinery,” by 
. Fiera, of the West Ardsley, is of the greatest interest, and which we 
hope to give in eatenso upon another opportunity; though the Astronomer 
Royal’s paper “On the Cause of Boiler Explosions ” is of scarcely less 
value in a commercial point of view, and as a scientific contribution is ab- 
solutely invaluable. 





§ tGun-Corron.—In the Mathematical and Physical Sciences section, pre- 
sided over by Prof. Macquorn RANKIN, it was mentioned that, among 
the committees which were appointed by the Association at its former 
meeting, was one to investigate and report on the qualities of gun-cotton. 
The results of the labours of this committee were presented to the section. The com- 
mittee had not had sufficient time to make any extensive experiments, and they had, 
therefore, confined themselves to giving a very complete account of the experiments 
made. From this report it appears that the Austrian gun-cotton exhibited a marked 
superiority over all other kinds of gun-cotton. Among its advantages were, that it did 
not become ignited till it was raised toa temperature of 136° centrigrade; that a gun 
‘was less injured by repeated discharges from it by gun-cotton than by gunpowder ; 
that gun-cotton was not injured by damp like gunpowder; that no smoke surose from 
the explosion of the gun-cotton; and that there was no residuum left in the gun to be 
got rid of before another charge could be introduced. 


Licgut Proven To be InviststE.—The Abbe Moreno exhibited and 
described M. Soleil’s tenebroscope for showing the invisibility of light. The 
instrument consists of a long tube, closed at one end, but with a short 
opening in the centre, in which is introduced a whiteivory ball, capable of being placed 
and withdrawn at pleasure. The object of the instrument is to illustrate the principle 
that light is only the action of the illuminiferous medium by which bodies are made 
visible ; and that neither the light itself, or the medium, is visible. On looking through 
the glass with the ball withdrawn no light is seen, but immediately on the ball being 
replaced it is distinctly seen at the end of the tube. . 


SutpuatTe or Baryta From A CoLtiery.—Dr. RicHarpson made a 
brief communication to the effect that, in the year 1849, a spring of water 


the mining engineer, carried off by means of a wooden pipe. The water 
‘was quite clear as it issued from the sides of the shaft, but it rapidly deposited a solid 
matter, which soon filled the pipes. This deposit contains a large quantity of sulphate 
of baryta, the analysis being—Sulphate of baryta, 90°01 ; sulphate of lime, 3°04; peroxide 
of iron, *30; silica, 2°65; water, 3°51=99°51. After atime the deposit ceased to form, 
and he, unfortunately, had no opportunity of examining the water. The baryta most pro- 
bably existed in the water in the form of hypo-sulphate of baryta, which, as the water 
fell down the pipe, absorbed oxygen from the air, and became converted into sulphate of 
baryta.—Prof. MILLER said his attention had also been directed to the presence of the 
salt of baryta in a spring in the Hartley pit. 

Tue Progress or CHEMISTRY AND THE CuEemicaAL Arts.—This sub- 
ject was ably treated by Professor A. W. Wi:L1Amson, the President of 
the Chemical Science section, in his inaugural address. He referred to the 
rapid rate at.which,materials have been accumulating by the labours of 
chemists in the so-called organic departments of the science. The study 
of the transformation of organic bodies had led to the discoveries of new acids, new bases, 
new alcohols and ethers, at a constantly increasing rate, which was truly wonderful. 
Some of those new substances were found to possess properties which could at once be 
applied to practical purposes, such as dyeing, but most of them remained in their labora- 
tories and museums, and served to teach new instances of the laws of combination. The 
science of chemistry had been simplified by every important addition to its materials. 
In the mineral, or inorganic departments of the science, there was not so much room for 
discovery ; but it was not unworthy of remark, that even the heavy materials had of 
late years been found to combine with organic bodies in a number of most remarkable 
forms. The learned President proceeded to refer to the atomic theory, and remarked 
that every step in the theoretical development of chemistry had served to extend the 
atomic theory; but it was interesting to observe that the extension of that theory in- 
volved the necessity of depriving it of that absolute character which it once possessed, 
as organic bodies were discovered which contained their constituent elements in pro- 
portions notsimple. Among the most brilliant and interesting experiments of mineral 
chemistry of late years, he must direct their attention to the introduction of the spec- 
trum analysis, which had opened out an entirely new, and one of the most valuable, 
fields of investigation and research. It had not only led to the discovery of three en- 

new metals, but it was also applied to analysing—if one might use the expression 

—the constituent elements of the heavenly bodies. Adverting next to the educational ef- 

fects of the progress which had lately been made in chemistry, the President noticed the 
admission of chemistry and physics into the list of examinations for various Govern- 
ment appointments, both civil and military, and directed attention to the small value 
given to chemistry as compared with mathematical science, as shown by the small 

umber of marks given to the former, so that the effect was to lead to the conclusion 

that the Government could not help acknowledging the experimental physical sciences, 

but that they wanted to encourage the study of them as little as possible. After allud- 

ing to the manner in which the University of London had encouraged the study of che- 

Mistry by the introduction of systematic degrees in recognition of physical science, Prof. 


Williamson said that the increasing importance attached to education in chemistry was 
mainly owing to the growing popular appreciation of the real value of chemical science, 


| which would have the effect of gradually raising it to the prominent place in national 


education which it was destined to occupy. Noting next the progress of the chemical 
arts, the President referred to the improvements in furnaces, and to the recent improve- 
ments in the manufacture of iron. One of the most interesting novelties in metallurgy 
was the introduction of aluminium ; and, in noticing this subject, he had great pleasure 
in referring to the extensive works of the distinguished Mayor of Newcastle (Mr. J. L. 
Bell, of Bell Brothers). The Professor concluded by pointing out the importance of the 
present application of chemistry to agriculture, and referring to the experiments made 
in connection with the utilisation of the drainage of towns, and to the recent discove- 
ries of brilliant dyes from coal tar and other mineral products. 


SMELTING CLEVELAND IRonstoNE.—In a paper on a deposit found in 
the waste gas tubes in blast-furnaces smelting Cleveland ironstone, Mr. 
JouN Pattinson stated that a substance in fine powder, varying in colour 
from blackish grey to almost white, is deposited in the large tubes used 


for conveying the waste gases of iron smelting furnaces to the boiler and heating stoves, 
where they are economised. Some of the constituents of this deposit are doubtless vo- 





latilised by the intense heat of the furnaces, whilst others are merely carried over me- 
chanically by the intense heat of the gases. In the waste gas tubes of the furnaces in | 
which Cleveland ironstone is smelted this deposit accumulates in such quantity as to 
necessitate the cleaning out of the tubes every three or four months. It also adheres to 
the bottom of the boiler, and to the heating stove pipes, from which it has to be occa- | 
sionally removed, as it materially prevents the conduction of heat. So faras he was aware, 
no analysis of the substance has yet been published. Samp! ted for analysis were | 
obtained from the waste gas tube of a furnace belonging to Messrs. Gilkes, Wilson, Pease, 
and Co., of Middlesbro’. In order to avoid as much as possible the presence of particles 
of dust carried over mechanically, the sample was taken from the underside of the tube 
at a point distant about 140 feet from the furnace. A mixture of Upleathan and Rose- 
dale ironstone, with Weardale blue ironstone and South Durham cokes had been smelted 
in the furnace for some considerable time previous. The deposit was of a dark grey colour, 
and was in impalpably fine powder. On analysis it was found to contain—Protoxide of 
iron, 14°22; oxide of zinc, 10°48; sulphide of zinc, 13°70; alamina, 8°20; lime, 12°30; 
magnesia, 5°03; chloride of sodium, 5°74; ammonia, 0°70; thalliam, trace; sulphuric 
acid, 3°18; free sulphur, 0°17; silicia, 22.60; carbonaceous matter, 4°50= 99°84 per cent. 
The portion solable in water had a slightly acid reaction, probably owing to sulphate of 
zinc, which was found to be present to the extent of 0°66 per cent. It also contained 
sulphate of lime, sulphate of ammonia, and chloride of sodium. A very small portion 
of the alumina and silica are dissolved by boiling with a solution of potash, from which 
fact, together with the acid reaction of the portion soluble in water, it is inferred that 
the most of the alumina, lime,and magnesia are in chemical combination with the silica. 
Sulphuretted hydrogen is copiously dissolved on the addition of hydrochloric acid, but 
not at all on the addition of hot acetic acid, and about 10 per cent. of oxide of zinc is dis- 
solved by caustic potash. It is, therefore, luded that the sulphide present is sulphide 
of zinc. The source of the zinc is, doubtless, the ironstone, as small pieces of zinc (blende) 
are occasionally found in the mines,and I have detected its presence in minute quantity 
diffased throughout the massof ironstone. Thallium was detected by means of the spec- 
troscope. A portion of the deposit held on a platina wire in the flame of a Bansen bur- 
ner gave faint but unmistakeable indications of the presence of this metal. He was inclined 
to think that the thallium is not derived from the ironstone, but had some other source, 
and that its presence in this sample is accidental, as he had examined various other sam- 
ples of the deposit, both from furnaces smelting Upleathan and Rosedale ironstone, as well 
as from furnaces using stone from Cleveland mines, for the purpose of detecting the pre- 
sence of the substance, but without success. 


ALUMINIUM AND its ApPLicaTion.—Mr. Bett, Mayor of Newcastle, 
and one of the firm of Bell Brothers, with whose name, in connection 
with aluminium and its alloys, our readers are already familiar, read an 
interesting paper upon aluminium, in which he stated that upon the in- 
troduction of its manufacture, about four years since, the source of the alumina was 
the ordinary ammonia alum of commerce, a nearly pure sulphate of alumina and am- 
monia. Exposure to heat drove off the water, sulphuric acid, and ammonia, leaving 
the alumina, This was converted into the double chloride of aluminiam and sodium, 
by the process described by the French chemist, and practised in France, and the double 
chloride subsequently d posed by fusion with sodium. Faint, however, as the 
traces might be of impurity in the alum itself, they, to a great extent, if not entirely, 
being of a fixed character when exposed to heat, were to be found in the aluminia, from 
which, by the action of the chlorine on the heated mass, a large proportion, if not 
all, found their way into the sublimed double chloride, and once there it is unnecessary 
to say that under the influence of the sodium any silica, iron, or phosphorus found 
their way into the aluminium sought to be obtained. Now, it happens that the pre- 
sence of these impurities, in a degree so small as almost to be infinitesimal, interferes so 
largely with the colour as well as with the malleability of the aluminium that the use 
of any substance containing them is ofa fatalcharacter. Nor is this all, for the nature 
of that compound which hitherto has constituted the most important application to this 
metal—he megpt aluminium bronze—is so completely changed by using aluminium con- 
taining the impurities referred to, that it ceases to possess any of those properties which 
render it valuable. Asan example of the amount of interference exercised by very 
minute quantities of foreign matters, he said that very few varieties of copper have been 
found susceptible of being employed for the manufacture of aluminium bronze; and 
hitherto we have not at Washington, nor have they in France, been able to establish in 
what the difference consists between copper fit for the production of aluminium bronze, 
and that which is utterly unsuitable for the purpose. These considerations have led 
us, both here and in France, to adopt the use of another raw material for the production 
of aluminium, which either does not contain the impurities referred to as so prejudicial, 
or contains them in such a form as to admit of their easy separation. This material is 
bauxite, so called from the name of the lecality where it is found in France, It con- 
tains silica 2°8; titanium, 3°1; sesquioxide of iron, 25°3; alumina, 57°4; carbonate of 
lime, 0°4; water, 10°8: total, 100. The bauxite is ground and mixed with the ordi- 
nary alkali of commerce, heated in a furnace. The metal is so extensively used in the 
arts as to keep the only work in England—that at Washington, pretty actively em- 
ploy@j. As a substance for works of art, when whitened by means of hydrofiuorine and 
phosphoric acid, it appears well adapted, as it runs into the most complicated patterns, 
and has the advantage of preserving its colour, from the absence of all tendency to unite 
with sulphur, or become affected by sulphuretted hydrogen. A large amount of the in- 
creased activity in the manufacture referred to is due to the exceeding beauty of its com- 
pound with copper, which is so like gold as scarcely to be distinguishable from that 
metal, with the additional valuable property of being nearly as hard as iron. 

MANUFACTURE OF SteEL.—Mr. Spence read an interesting paper “ On 
the Various s Employed in the Manufacture of Steel.” The new 
method seemed to aim, for the most part, at making steel by a direct pro- 
cess, without depriving the pig-iron of tie whole of its carbon, and with- 
out reducing it into a malleable condition. This was effected by extracting a large por- 
tion of carbon, but taking care to leave in a sufficient quantity to make steel, the object 
being to save the great waste of metal attending the puddling of iron, as well as the 
actual cost of that process. So far as could be ascertained, it would appear that the num- 
ber of persons employed in this trade in 1838 would be from 70 to 80, and the weight of 
steel produced annually at that time would be about one-ninth the quantity now pro- 
duced. The price of steel ranged from about 182. to 1127. per ton, according to the de- 
scription of the quality and the size. This district was highly favourable for the deve- 
lopment of the manufacture of steel, owing to the facility and cheapness with which a 
supply of iron could be obtained from Sweden, freights being frequently as low as 3s. 6d. 
per ton. The estimated annual value af the steel manufacture of the district was about 
100,0002., giving employment at the present time to about 300 persons, and consuming 
annually about 15,000 tons of coals. There arein the district 9 converting-farnaces and 
52 cast-steel smelting-furnaces. 


Occurrence or Trrantum IN Iron.—Dr. Reriiy’s paper on titanium 














in iron stated that the presence of small cubical crystals have been long 
observed in furnaces, the crystals being always more abundant when the | 
furnaces were used for making the best grey iron. In the examination | 
of the furnaces, titanium was observed in all of them. These red crystals were | 
supposed by Wollaston to be metallic titanium, but they had since been shown to | 
contain the cyanide and nitrate of that metal. Until recently, the source of these red | 
crystals had not been clearly accounted for. Titanic acid had hitherto been considered | 
an oxide, present only in minute quantity, and in minerals not widely distributed. He 

had found it, however, very widely distributed. In some analyses of Norwegian ore, | 
which he had made, he had found about 30 to 49 percent. of titanic acid, and about 46 per 
cent. of oxide of iron. Titanium ought no longer, therefore, to be considered a rarer 
element, as it occurs very generally, and as a universal constituent toall clays. The } 
Stourbridge brick contained 1°057 per cent. This, he thought, was too low, as it was | 
difficult to determine. The probability is that there is from 1 to 2 per cent.,and clearly 





enough that Stourbridge clays seemed to stand highest, the Newcastle next, and the | 


others following. Dr. Reilly then described the method in which he had determined the 
amount of titanium, and the experiments he had made to ascertain in what state the 
titanium existed in pig-iron, whether it wasalloyed ornot. The conclusion at which he 
had arrived was that titanium was a constituent part of pig-iron, and that it appeared to 
have some beneficial effect in the manufacture of iron and steel, somewhat sueh as man- 
ganese had. 

Zinc, NickEL, AND CopaLt IN CLEVELAND IRonstone.—A short but 
interesting paper on this subject was read by Mr. Joun Pattinson. The 
deposition of considerable quantities of oxide of zinc in the tubes conveyin 
the waste gases from the blast-furnaces in which the ironstone was emebtel 
had long indicated that it contained zinc, although none of the published analyses of that 
stone mentioned the presence of that metal. The experiments were conducted with a 
view to ascertain whether the zinc was distributed uniformly throughout the mass of 
the deposit, or if it only occurred occasionally, filling up small crevices. From 4 ozs, of 
the stone he had obtained a quantity of zinc equal to *32 of a grain per |b. of ironstone, or 
about 10 grs, tothe ton. At the same time, indications were obtained of the p of 
nickel and cobalt, and a subsequent quantitative analysis showed that the ironstone con- 
tained ‘72 of a grain of nickel and ‘12 of agrain of cobalt per!b. He had further estimated 
the amount of these two metals in pig-iron, malleable iron, and puddling-furnace cinder, 
all of which were produced from Cleveland ironstone, without any admixtare of the 
ores. They all contained quantities of nickel and cobalt, varying in the case of the 
former metal from ‘0045 to °027 per cent., and in the case of the latter from *0009 to 
‘003 per cent. An admixture of nickel with iron was said to improve the quality of the 
latter, but it was scarcely probably that either nickel or cobalt in the precediug proportion 
would affect the quality of the iron appreciably. 


Tue Cuemicat Nature or A.ttoys.—This subject was very ably 
treated by Dr. Marruressen, who remarked that our knowledge of the 
subject was at present very limited, and so far as they could ascertain a 
liquid alloy of two metals might be either (1) a solution of one metal in 
another, or (2) a chemical bination, or (3) a banical mixture, or (4) a solution 
or mixture of two or all of the above. On the contrary, an alloy in the solid state 
might be either (1) a solidified solution of the one metal or the other, or (2) a chemical 
combination, or (3) a mechanical mixture, or (4) a homogeneous diffusion or mechanical 
mixture of two or all of the above, But how were they to find out what analloy was ?— 
chemistry could only afford them the means. By analysis, it was not enough to deter- 
mine the chemical nature of alloys; the study of their physical properties offered ad- 
ditional means by which the nature of an alloy might be ascertained, and these physical 
properties might be divided into two classes :—1. Those which do not indicate the che- 
mical nature of the alloy ; and 2, those which do indicate the chemical nature of the 
alloy. The number of alloys experimented with was upwards of 250, and they were all 
made of purified metals, and the conducting power determined with a modification of 
Wheatstone’s balance, arranged by Kirchoff, under whose directions the first results were 
obtained. The conclusion drawn from the research on the electric conducting power of 
alloys was that they might be divided into two classes:—1. Those metals (lead, tin, 
zinc, and cadmium) which, when alloyed with each other, conducted electricity in the 
ratio of their relative volumes.—2. Those metals (bismuth, antimony, platinum, palla- 
dium, iron, aluminium, gold, copper, silver, and probably most of the other metals) 
which when alloyed with one another, or with one of those belonging to the first class, 
did not conduct electricity in the ratio of their relative volumes, but always in a lower 

degree than that calculated from the mean oftheir volumes. He had found that the 
first group of alloys were solidified solutions, and neither mechanical mixtures (with 
the exception of lead-zinc alloys) nor chemical combinations. 


MANUFACTURE OF THALLIUM.—In his paper on the extraction of thal- 
lium on the large scale from the flue-dust of pyrites burners, Mr. Crookes 
mentions the manufacturing firms to whom he was indebted for large quan- 
tities of thalliferous dust from their pyrites burners. He had especially to 
thank Messrs. Allhusen and Sons, and the Walker Alkali Company, of Newcastle; 
Mr. Spence and Messrs. Roberts, Dale, and Co., of Manchester; Messrs. Chance 
Brothers and Co., of Birmingham; Messrs. Wilson and Sons, of Glasgow; and the 
Metropolitan Alam Company. To Mr. I. L. Bell, Mayor of Newcastle, his thanks 
were especially due for the munificent present of half a pound of metallic thallium, 
given to him at a time when his researches were in danger of being suspended for want 
of metal. In the process of extraction 5 tons of the material had to be boiled in water, 
and then filtered. As a matter of course, the filtrate was extremely acid, and, notwith- 
standing the most careful watching, the filters would occasionally break, causing a con- 
siderable loss of material. Then, again, when left to deposit, so that the solution might 
be decanted, the residue sets into a hard compact mass, which expands in cooling, and 
splits the vessel in which it is placed. In this way he had the misfortune to lose many 
pounds of thallium before experience pointed out better methods. The process he now 
adopted was this:—The thalliferous dust is first treated in wooden tubs, with an equal 
weight of boiling water, and well stirred ; during this operation a considerable quantity 
of nitrous acid is evolved; after which the mixture is allowed to rest for twenty-four 
hours, for the undissolved residue to deposit. The liquid is then syphoned off, the resi- 
due is washed, and afterwards heated with a fresh quantity of boiling water. Bya 
further process which he described, he obtained from 3 tons of flue dust 68 Ibs. of rough 
chloride. The next step in the process was to treat the crude chloride with an equal 
weight of strong sulphuric acid. The sulphate of thallium is dissolved in about twenty 
times its weight of water, and the solution filtered. On the addition of hydrochloric 
acid to this solution, near!y pure chloride of thallium is thrown down. After two pre- 
cipitations, 36 lbs. of nearly pure chloride of thallium was obtained. The object of the 
process, so far, was to obtain a tolerably pure chloride; but as thallium is most easily 
reduced to the metallic state from the sulphate, it is now necessary again to convert the 
chloride into sulphate. For this purpose he added the dry chloride gradually to hot 
sulphuric acid, using four parts by weight of strong acid to six, parts of the chloride. 
The mixture so obtained is heated strongly until all the hydrochloric acid is expelled, 
and the residue assumes the form of a dense liquid. This being set aside, gradually 
solidifies to a white crystalline mass. When this is dissolved in water an immense 
amount of heat is evolved, and great care must be taken to avoid breakage of the vessels. 
The best way of dissolving it is to add it slowly to ten times its weight of hot water. 
A solution is thus obtained which must be filtered, and on being concentrated and set 
aside to cool, crystals of sulphate of thallium will be obtained, which may be rendered 
quite pure by re-crystallisation. The final step in the process is the reduction of the 
metal from the sulphate. After many experiments, he had come to the conclusion that 
the best plan is to reduce the sulphate by means of zinc. A capacious porcelain basin is 
arranged over a water-bath. Several pounds of the dry crystallised sulphate are then 
placed in the dish till the bottom is covered to the depth of an inch or more. Plates of 
pure zine are then arranged along the sides of the dish, the lower portions being buried 
in the crystals, Water is then added till the basin is nearly full, and heat is I 
keep the temperature near the boiling point. Ina few hours the whole of the 
of sulphate of thalliam will have disappeared, and their place will be occupied bya dense 
spongy mass of metallic thallium, and the solution, in supplying the proper will 
be found to contain none of this metal. The sponge is now to be removed without 
compression, and well washed in hot diluted hydrochloric acid, and again in water; 
afterwards it is to be squeezed into a coherent mass by means of a vice. After de- 
scribing the method of fusing thalliam, Mr. Crookes treats of its properties. It is not 
absolutely identical in colour with any other metal, but approaches nearest to cadmium 
and tin. Its specific gravity is11°9. It is very malleable, but not very ductile. It 
can only be drawn into wire with great difficulty, but by the operation technically 
known as squirting, thallium wire may be formed most readily. Thallium is very soft, 
being only exceeded in this property by the alkali metals. A point of lead will scratch 
thallium with the greatest readiness. Thallium possesses the property, in common 
with most soft metals, of welding by pressure in the cold. Rubbed on paper, it gives a 
dark streak, having a yellow reflection, which in a short time nearly fades out, but may 
be restored with an alkaline sulphide. Thallium is strongly diamagnetic, being in this 
respect nearly, if not quite, equal to bismuth. It melts at 550° Fah., and distils at a red 
heat, evolving brown vapours into the air. When a minute fragment of thalliam, or 
any of its salts, is introduced into the flame of a spirit lamp, it colours it of a most in- 
tense green. From this property of the metal, it derives its name from a Greek word, 
signifying a green bud. At the present price of thallium, the employment for pyro- 
technic purposes would be out of the question, but a very little reduction in price would 
enable its magnificent green flame to be employed for ship signals, for which purpose 
the extraordinary intensity and h ic ch of the light would enable it to 
penetrate a hazy atmosphere without the change of colour suffered by ordinary green 
lights in which baryta is used. The tarnish which forms on the surface of the metal is 
the protoxide, a powerful base, freely soluble in water, and forming a highly alkaline 
solution, reacting chemically in many respects similar to solutions of potash and soda. 
Several thallium salts are sensitive to light.— Prof. WILLIAMson said that there was a 
very interesting question to consider regarding the place which thallium holds among 
other metals. Two views had been brought forward on the subject—two chemists of 
great authority were inclined to place it side by side with silver and lead. If anyone 
saw a bar of thallium and a bar of lead, he would know the difference, unless 
he tasted the thalliam, the taste being very perceptible on account of the solubility of 
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the acid. On the other hand, it had been discovered that the atomic beat of thallium | 


was too great to justify its being classed with lead. Its great amount of specific heat 
was an argument for placing thallium amongst the alkaline metals, and it would be 
the last known form of that remarkable class of metais. The greatest objegtion to thia 
classification was the inertness of thallium—the weakness with which it combines with 
acids. Bat they must remember that meta!s of another class presented the same objec- 
tion. For example, iodine was sluggishness itself as compared with chlorine. 

Tue Coa Fretps or tae Newcastie Disrrict.—The inaugural ad- 
dress of Prof. Wanixcton Smyrn, the President of the geological section, 
was, as might have been expected, particularly interesting, a complete sur- 
vey of the coal fields of the Newcastle district being embodied in it. He 
observed that the great carboniferous formation was commonly divided, for convenience, 
into three principul divisions—the carbonif lu tone, the milistone grit, and the 
coal measure. Phe carboniferous or mountain limestone, the oldest group of strata for 
consideration, might be hastily passed over, but for its presenting in this northern dig- 
trict a transitional type between Scotland and the South of England, no less important 
in its commercial aspect than interesting tothe geologist, im the various enquiries whieh 
it suggests. Turn to the Mendips, to Wales, or to Derbyshire, and we find the earboni- 
ferous limestone constituted almost exclusively of actual |imestone strata, amounting to 
from 300 or 400 to above 1500 feet in vertical thickness, and never exhibiting other than 
the smallest traces of beds of coal. But in Yorkshire a change sets in, the carboniferous 
action, if | may so term it, applies the thin end of the wedge, and-small seams of coal of 
bat little valuo are intercalated among the beds of limestone, and associated with a large 
proportion of shale and sandstone, stratified with a remarkable regularity. Advancing 
north wards these seams increase in number and importance through the great Moreland 
region, which culminates in Cross Fel!, the same strata rising from far beneath our feet 
as we stand here on the Lower Tyne, emerge to the daylight and compose the substances 
of the penine chain, which, with its lofty and heather-purpied undalations, form the 
broad dividing ridge of Northern England. The millstone grit, or farewell rock, as it 
is sometimes called by colliers, embraces a series of strata unproductive in coal, and in 
which conglomerates and coarse and silicious grits often preponderate. With this rugged 
crown many of the fell tops are capped; but before it bends downwards to pass under 
the first strata of the coal measures, we may frequently find with it strata of shale and 

@ and fire-clay, roughly similar to those of the true measures, but presenting to 
& practised eye peculiarities of structure and colour. As we descend eastward from the 
higher ground of the moorlands, on the edge of which the first Brockwell seam of coal is 
traced, and as we find new and higher seams tly ding, and the strata in- 
clined regularly towards the sea, we pass into the midst of that tract which, extending 
from the River Coquet on the north to near the Tees on the south, for 50 miles in length, 
forms the great northern coal field. The greatest thickness attained by this formation 
is, probably, not more than 2000 feet; but it would be vain for me, within a limited 
time, to offer you details of the strata, Let it suffice to say that, in this thickness, there 
exist, associated with shales of many varieties, and with fine-grained sandstones, some 
57 beds of coal, from 1 inch thick upwards, comprising in all 75 feet of coal; but that 
what are considered the workable seams are 12 in number, giving an aggregate of about 
50 feet of coal. The most famous of these seams, from above downwards, are the High 
Main, the Yard Coal, the Bensham, Five-quarter, Low Main, Lower Five-quarter, Ruler 
or Hatton Seam, the Towneley or Beaumont, the Bustey Bank Three-quarters, and the 
Brockwell. On the east the coal measures are overlaid, in a line running from South 
Shields, past Houghton-le-Spring, to near Bishop Auckland, by the Permian series, re- 
ited by the magnesian limestone and the Lower Red Sand, that unequal and water- 
ing bed which forms the great obstacle to the sinking of shafts to the underlying coals . 
Prejudice, it is well known, even after the difference of these strata from the mountain 
limestone was proved, long contended that the coal would not be found continuous be- 
neath the magnesian limestone; and it is still asserted that the seams have proved in- 
ferior when they poss beneath it, as shown especially by the failure in certain tracts of 
the Five Quarter and Hutton seams. But no sufficient reason is apparent why such de- 
terioration is not rather to be ascribed to that variation in quality which all seams are 
found to undergo when followed over a large area, than to the sole influence of an uncon- 
formable upper formation, The variation here alluded to exercises an important bear- 
ing on the commercial relations of different parts of the field, and whilst the best “ house- 
hold coal,” bright, giving a black cinder,and free from ash, extends from the Tyne to the 
Wear, and fro: the latter river to Castie Eden, and occupies another area about Bishop 
Auckland; the steam coal, more dense, and yielding a white ash, characterises the dis- 
trict beginning some five miles north of the Tyne; and the tender coal, best suited for 
coking, is largely worked all along the line of the western outcrops, from Ryton down to 
the outskirts of Raby Park, As regards the physical agencies which have impressed 
its present form on this great coal field, I would remark that they appear to have acted 
with upheaval in a north and south direction, as evinced by the regular strike over a 
great length of country. This was accompanied or followed by transverse fractures, re- 
sulting in several very pronounced lines of fault, Two of these, running respectively 
east north-east and east south-east, are the whin or basaltic dykes, named the Hett and 
the Cockfield dykes. Of the others, the most noticeable is the great fault called the 
90 Fathom dyke, which starting from the coast near Cullercoats, where it displaces the 
strata to that extent, ranges past Gosforth to Blaydon, and then enters on the more 
hilly ground, may be traced westward to the New Red Sandstone of the neighbourhood 
of Carlisle. Along this western part of its course its throw is so great as to inlay, as it 
‘were, on its north side, in the midst of the limestone district, a long strip of the coal 
measures of the Newcastle field, and thus to give rise to the collleries of Stublick, Midge- 
holme, Tindal Fell, &c. The coals and other strata of this field have sometimes been 
compared with those of Belgium; but when we regard the decided east and west 
throughing and folding, and the vast number of their seams, which are so noticeable in 
the latter, we may conclude more properly that it is in the peculiar and often similarly 
circamstanced coal field of Somersetshire that we have to seek for the direct continua- 
tion of the field of the low countries. Upon the mode of origination of the limestone, 
the shale, and the grit, or post, little difference of opinion is now entertained, That the 
coal itself has been formed purely from vegetable matter can no longer be questioned. 
That this dense mass of vegetation swelled over an area frequently subjected to depres- 
sion beneath the neighbouring waters admit of but little doubt. Such an hypothesis 
serves to explain not only the equable covering of the coals with thelr roofs of muddy or 
sandy matter, afterwards consolidated into shale and grit, and exhibiting to our gaze the 
remains of mollusca and fishes which tenanted the waters of those depressions, but indi- 
cates also the mode in which certain seams have been divided by a parting almost im- 
perceptible in one place, but amounting to many feet in another. The wetl-known 
Bustey Bank seam of the western district, some 5 feet thick, including a clay band of 
11 inches, is thus divided in a distance of two or three miles, by the increase of the part- 
ing to 18 feet, into the stone coe! and the Five Quarter at Garesfield Colliery. A still 
more remarkabie instance is the Tow Law seam at these works, 6 ft. 3 in. thick, which, 
by the increase of a parting as it goes eastward, exhibits at Bowden Close Colliery, only 
three miles away, two seams divided by no less than 16 fathoms of ground, in which 
beds of sandetone or chert, and their seams of coal, have been intercalated. Such part- 
ings, when composed of shale, are often one mass of stigmaria impressions, and thus 
form no excepfton to the generally important part which that foss!! plays as the root of 
the chief plant of the coal; but when the partings consist of fine-grained clean 
sandstone, showing no trace of rootlets, I confess that the appearance of bright 
solid coal resting upon them seems to me to demand some other explanation. In- 
stances of this kind, observed in South Staffordshire and in the Whitehaven collieries, 
induce me to think that the material must in some cases have been introduced between 
the laminw, and sometimes even diagonally athwart them, subsequently to the solidifi- 
cation of the coaly matter, But there are several curious phenomena, as to which a doubt 
frequently arises, whether they are due to action during or after the formation of the 
coal, and deductions of no smal! practical importance sometimes depend on the question. 
Thus, Mr. Hurst has given to the Institute a very exact account of irregularities, espe- 
cialiy swellies, or narrow depressions in the low main coal, which appears to have been 
formed prior to the deposition of the upper seams. On the other hand, Mr. Marcus 
Scott has excellently described a broad valley of denudatiou, which was eroded in the 
coals of the Shropshire fleld, and filled in with higher unprodactive Again, 
with some of the slips and faults or troubles, we may sometimes observe both coal and 
ironstone beds so to change in approaching them, or to vary so much on opposite sides of 
them, that, while in some few cases we may be led to suspect their contemporanity with 
the beds themselves, there are many more which we cannot explain without supposing 
that the coal must, at the time of the disruption, have been moulded and squeezed in an 
almost plastic condition. In the determination of the plants of coal much has been done ; 
but mach remains to be done by microscopic enquiry, and by the observation in the pits, 
of the plants which accompany particular seams. Goppert tells us of certain coals of 
Rhenish Prussia and Silesia that different seams are distinctly formed of different plants, 
sometimes sigillaria and lepidodendron, at others coniferm, and in many stigmaria being 
chiefly prominent. May we not by degrees connect the peculiar and perhaps varying cha- 
racter of seams with the plants of which they are formed, and may we not advance toa much 
nearer perception of the true character of those wondrous primeval forests? And here I 
would remind you that while some of our guides in coal geology incline to the opinion 
ofa marine origin for their plants, thus bringing them into natural contact with the 
fishes and the probably marine shells often found in the shales, others insist on a terres- 
trial vegetation, and a third on that of lagoons, or sea-swamps and bogs. The last few 
years have given more heavy arguments to those who insist on a lurid forest, however 
near to the water's level it may have been, We but recently knew that among these 
giant stems ofsigiilaria the busy hum of flying insects and the merry chirp of the cricket 
were heard, that scorpions curled their ominous tails, that land shells crept slimily 
along, and that several genera and many species of reptiles either pursued their prey 
along the ground or climbed the trees, where hollow trunks have formed the casket to 
contain their remains. Here, then, is a goodly population to vivify the scene which only 
a few years ago was held to be almost wanting in all but vegetable life; and when we 
consider the accidents which have, amid the great decomposition of organic matter, pre- 
served to us these remains, generally losed in | dules, we must feel confi- 
dent that coming years will have many an additional fact to disclose. Of the whole 
range of the carboniferous formation, perhaps the most interesting in several respects is 
the lower division. Many years ago Prof. Phillips described the peculiar group of uu- 
questionably marine shells occurring in the roof of the Halifax coals ; and my friend Mr. 
Binney has traced throughout the length of Lancashire several seams which are thus 
characterised, and which are invariably below the thick seams of the main coal field, 
Again, they occur very similarly in South Wales, at Merthyr and Nant-y-glo, and further 
west in the Kilkenny coal field. I have devoted at intervals several days to the search 
for them in this coal field, but hitherto unsuccessfully ; and while their occurrence lends 
great force to the probability of the original unity and the subterranean connection of most 
of our coal fields, their apparent absence in the Durham and Cumberland lower coals ap- 
pears to indicate a pecullar difference in the conditions of deposition. The identification 
of distant seams, and of low as compared with high measures, appeared on this evidence 
very feasible, but Mr. linil has not long since shown that caution is still needed, by an- 
nouncing tbe occurrence 6f the same group in a higher seam in Lancashire. It is well 
known that the ironstone bands are among the most prolific sources of the objects of these 
studies, and he must, in conclusion, refer to the very interesting lists and parallels of 
fossils prepared by Mr. Salter for the two last numbers of the “ Iron Ores of Great Bri- 
taln,” in the Memoirs of the “ Geological Survey.” The rich stores obtained by zealous 
collectors in South Wales, and ylelded by the productive strata of the Potteries’ coal 
fields have been formed under bis careful hands into a very valuable foundation, upon 
which he hoped they might soon see in course of erection a systematic and comparative 
natural history of the British coal fields. 

Tue Coan anp Coat Trape or tHe Norts or Enevanp.—In an 
elaborate paper on this subject, Mr. N. Woop gave a description of the 
northern coal field, including the dykes intersecting it, and other prominent 
features, in describing which he exhibited a Coal Trade map. The coal 
field reposes upon, and is conformable to, the millstone grit series of rocks, 
and it is covered, on the south-eastern side, by the low new red sandstone 
and magnesian Mmestone, commencing at the northern outcrop, near the mouth of the 

and taking a circuit round the edges of the basin, the lowest coal beds crop out 
surface. From this point and all along the western edge of the basin south- 
wards, the coal beds, rising gently from east to west, consecutively crop out to the sur- 
face over the jands of Biagdon, Ponteland, the ancient commons of Throckley Fell, 
Hedley Fell, Lanchester Common, Wolsingham Common, Hamsterley, Evenwood, and 
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Castle. The speaker went on to point out some pecul, 
proper. Two extensive and gonsiderabie slip dykes, alts, c t 
from the sea near Cullercoats on the east, to Tynedale Fell on thé w 
is the Butterknowle. There are several basaltic dykes likewise crossing coal field, | 
and have generally an east and wegt direction, apparently pi ding out of the great 
basaltic bed, called the Whin Sill. Some of the pecularities of dykes were then 
adverted to; after which the speaker made some observations on the underlying strata 
within the counties of Darham and Northumberland. The economic uses of the vari- 
ous beds of coa! in the North of England passed under review, the various descriptions 
being given under the heads of houseNold fire coal, gas coal, manufacturing coal, steam 
coal, and coking coal, briefly mentioning the localities where each are found, and their 
relative qualities. In an account of the early history of coal and coke, he gave a resume 
of the early notices which the mineral received by ancient authors, and detailed the 
early history of many of the local collieries. Cockfieid Fell Colliery is recorded as one 
of the earliest in the county of Durham, and in 1879 the first Government tax was laid 
om coal. The various imports, and the charges made on them, were also briefly noticed. 
Coke was used in 1640, and after its introduction the coal counties assumed a 5° ws 
i nce in connection with trog than, She woodland districts had done. Mr. Wood’ 
tien read a statisticak statement of the development of the coke and coal trade up to the 4 
present time. In 1860, the total number of collieries were— rram Sythe producing 
63,870,123 tons; in Wales, 481, producing 8,561,021 tons; in Scotland, 424, producing 
11,081,000 tons; in Ipeland, 73, producing 123,070 tons : ‘total number of collierfes 3052, 


enti 


producing 83,635,214 tons. And out of the $4,000,0007. value exported from Great 
Britain, coals formed 20,908,803/. Other statistics of the vetidls of coal, wise and 
foreign, from 1791 to 1862, were also read, followed by an account of new discoveries, 


and their application, connected with the coal and coke trade. Wooden rails were in- 
troduced between 1632 and 1649, and were in general use between the years 1670 and 
1680. In 1815, malleable iron rails began to be used instead of cast-iron, which had 
been in use from 1794, being partially used in Walbottle Colliery at that time. After 
an elaborate ch logical notice of the various inventions bearing directly on the coal 
trade, the sinking of pits and drainage of mines were considered, and the difficulties 
met with pointed out. They are chiefly— from quicksands immediately below the sur- 
face; from quicksands underlying the magnesian limestone; from large feeders met 
with in sinking through the magnesian limestone, and many of the coal measure sand- 
stones, The drainage of mines, the modes of working, the ventilation and lighting of 
mines, and the underground conveyance of coal, were reviewed at great length. After 
the introduction of steam-engines, and when it became necessary to sink deeper for coal, 
tramways were introduced (in 1777), and superseded the use of sledges in conveying 
the coal from the workings to the bottom of the shaft. Afterwards edge rails were 
introduced above ground, and they were likewise adopted underground. When sledges 
were used, baskets (corves) madelof wicker work were placed on them, and so conveyed 
to the shaft: and even when wheel carriages were first adopted, sledges were still used in 
the vicinity of the workings, and stations were fixed upon, and small cranes were em- 
ployed to lift the baskets or corves upon the carriages, and they were so conveyed from 
the various stations along the main roads to the shuft. After small wheel carriages 
were introduced, the sime arrangements were pursued at the stations, cranes being still 
used to lift the baskets and place them upon larger carriages, or “ rollies.” When bas- 
kets, or corves, were used, which was the practice for several years, they were drawn 
up the shaft by steam-engines ; but, as they were thus subjected to great wear and tear 
from the sides of the pit, and were also themselves productive of great injury to the 
sides of the shaft, various contrivances were adopted to remedy this expense. At lasta 
plan, previously used in the collieries of the midiand counties, of placing timber slides 
in the shafts, and of drawing up and down the shaft a platform, or cage, made to work 
within such slides, was adopted. Since then tubs, or boxes, of timber or iron have been 
almost universally used. By this mode the coals are brought out of the working places 
in single tubs, and are drawn by ponies to the stations, from whence they are taken by 
fixed steam-engines, self-acting incline planes, or horses, from the stations to the shaft. 
It is at all times a subject of vital importance to the trade to economise, as far as prac- 
ticable, the conveyance of coals from the workings to the bottom of the shaft, the more 
80 as coal at much greater depths from the surface, and also much greater distances from 
the shafts, being now worked, and the pits being more expensive to sink, they are, con- 
sequently, much further apart. A consideration of the effects of the introduction of 
Tallways and locomotives, screw steamers, and inland competition on the commercial 
character and state of the northern coal trade formed the subject of another division of 
this able paper; and in concluding his observations on the duration of the coal seams, 
the speaker said :—It has been intimated that it would be very desirable that some ob- 
servations should be made on the duration of the northern coal field. No doubt the 
quantity of coal yet to be worked in that coal field is a subject of national importance ; 
but, from the observations already made, it will have appeared that such a calculation 
is attended with more than ordinary dificuity. The form of the coal field may be said 
to be that of an oval basin, elongated north and south. On the western side of the basin 
the outcrops of the seams are pretty well defined, but more than one-half of the basin 
appears to be covered by the sea, under which at present it may be said that no explor- 
ations have been made. We have stated that the line of the sea coast does not pass 
over the line of the deepest part of the basin, but that for a very considerable distance 
the beds of coal dip to the east, or underneath the sea. We do not know how far be- 
beyond the sea shore the beds dip underneath the sea, or at what distance beyond the 
line of the coast the greatest depression of the coal beds will be found. Until further 
and more extensive explorations determine this, we are completely at fault as to the 
quantity of coal lying underneath the sea. We see, therefore, the difficulties which we 
have to encounter in approaching such an enquiry, and we naturally ask ourselves can 
such an enquiry at the present moment be of the least practical utility? We have not 
yet reached the threshold of such a conjecture. We have not yet explored one square 
mile of this vast unknown space, or determined one of the many elements required in 
such an intricate and uncertain investigation, and we have come to the conclusion that, 
such an investigation can be of no practical utility, and that the attempt, for a vast 
period, is at the least prematare.—The CHAIRMAN said that it was desirable to obtain 
a geographical geology—if he might so speak—of this district; and he called upon 
Mr. Sopwith, who was so well acquainted with the limestone district lying in the 
rear and to the west of the district described by Mr. Wood. He asked Mr. Sopwith to 

lete the geological information by a few observations, which would be of service 
to all those who were, for the first time perhaps, making acquaintance with the general 
geological features of this district, and more particularly to those who proposed to join 
in the very interesting excursion to Allenheads, to see the lead mining district.—The 
CHAIRMAN sald that when Mr. Wood touched upon the duration of the coal field— 
a subject of vital importance ultimately to this district as well as to this country 
—they could not bat feel that although, as he said, it was not yet time to speak with 
ay definitiveness of the quantity of coal still in store for us, it was a subject of the 
very highest interest; and those of them who were a good deal startled by what Sir 
Wm. Armstrong said in his address, would be more desirous that an opportunity should 
be afforded to those who might have something to say upon the subject.—Mr. Woop said 
the duration of the coal field was a subject which they were very far from being able to 
go into with any Gcgree of satisfaction ; but looking to the facts he had stated with refer- 
ence to its extent, and seeing it was more a matter of extent of demand and quantity of 
coal used than extent of the coal, he might say he questioned the accuracy of Sir Wm, 
Arrastrong’s conclusion. He thought Sir William had overlooked the importance of that 
part of the coal which is under the sea. The other part of the coal field was pretty ac- 
curately ascertained; but of the extent under the sea they had no knowledge, and no 
real facts whatever. They had not really worked an acre of coal under the sea; and, 
therefore, he thought it at least premature to go fully into the enquiry at present. He 
might add that whatever feelings he might have for the Americans, he hoped it would 
be long before they supplanted us in the production of coa!. The gentlemen connected 
with the coal trade were quite ready to go into the duration of the coal field whenever 
they had laid before them any facts which bore upon the subject ; but they had decided 
at present that it would be inexpedient and illusory to do so. 

Tue ALLenneAps Leap Minine Districrs.—Mr. Sorwirn, in an 
interesting outline of these districts, observed that the mountain limestone 
districts extend from 20 to 30 miles farther west than the outcrop of the 
coal measures; and in the whole of that district mountain limestone beds 
come out from beneath the coal strata, and continue to rise with a very 
gradual ascent until they reac’: the mountain of Cross Pell, in Cum- 
berland, an elevation of 2901 ft. above (> level of the sea, being the highest eleva- 
tion that is connected with the carbonifer.us formation of this district. Having ar- 
rived at this distance of from 20 to 30 miles from the boundary of the coal fields, we 
come to one of those great dislocations which had not yet been alluded to, because it 
distinctly belongs to the series of mountain limestone beds, and is not at all associated 
with the district which his friend, Mr. Wood, had so ably brought under their notice. 
It was one of the greatest we have in the North of England, amounting to between 4000 
and 5000 ft. As regards the mountain limestone in England generally, their President 
had, in his address, given them a general view of the manner in which this formation 
is found in different parts of England. But as they were now more immediately con- 
cerned with this northern portion of it, he would mention that no sooner had the beds 
of coal of the Newcastle coal fields cropped out than there oceurred a few thin beds of 
shale and sandstone; and we then come to a bed of limestone, called the Fel! Top lime- 
stone, only about 2 or 3 ft. in thickness. This limestone is found occupying the hills 
which intervene between the boundary of the coal field and Cross Fell. Near Allen- 
heads and the Fell Top limestone is found at the summit of the hill, Again,@n the 
mountain which separates the rivers Tyne and Nent, it is found at the top of that hill, 
for a very short distance; it is then entirely denuded, or carried away in the valley of 
the South Tyne, and again found on the east, and afterwards on the west, side of Cross 
Fell mountain,—not far beneath the summit. Beneath this Fell Top limestone no other 
bed of limestone is found fora iderable dist a dist of some hundred fathoms ; 
we then come to another limestone, not much more important. A short distance below 
it is a bed of limestone, 60 ft. in thickness ; this is the thickest and most important bed 
of limestone in this district, It is called, therefore, par ll , the great limestone ; 
and its importance, in an economical point of view, will be obvious when he mentioned 
that of all the lead obtained through the various mining districts of Alston Moor, Wear- 
dale, and Teesdale, fully three-fourths is obtained from the great limestone. The way 
in which lead is found in the great limestone, and other strata beneath it, is by mining 
in those veins, fissures, and faults which annoy and disturb the work of coal mines, but 
which were the special object of the lead miners’ search. He might mention that at 
the last meeting of the British Association he had the honour to bring before that body 
a detailed section, 30 feet in length, showing minutely every bed from the top of Cross 
Fell down to the very lowest measures in which the mines were worked. He had not, 
therefore, thought of repeating any detailed description of this subject, especially as an 
excursion had been planned to Allenheads; but if any gentlemen were particularly in- 
terested in such details, or if it were thought by the President that its exhibition would 
be interesting, he was quite sure Mr, Beaumont, the owner of the mines which were 
placed under his (Mr. 8.’s) direction, would have great pleasure in affording opportuni- 
ties for inspecting it. Mr. Wood had referred to the distance to which coal was carried 
underground ; and he (Mr. 8.) might observe that several operations of Jead mines are 
also measured by miles now, whereas formerly they were only measured by fathoms. 
In 1775, Mr, Smeaton, the well-known engineer of the Eddystone Lighthouse, planned 
a level or underground gallery for exploring mines, which was driven three miles in length 
upon one water level, and other two miles in length in higher strata. Mr. Beaumont 
was at the present time engaged in forming a level which would be nearly seven miles 
in length, and would have the effect of opening out the lead measures of the district of 
East Allendale, which were to be visited by the excursionists. 


Orcanic Contents or Leap Vetns.—In a paper on this subject, Mr. 
Cartes Moore remarked that at the last meeting of the Association he 
made some observations on the presence of organic remains in mineral 
veins; and seeing that one of the excursions is to be made to the Allen- 
head Mines, he thought it might not be inappropriate if he again reverted tothe subject, 
and i¢ @ more special examination of the vein stuff from these mines. He placed 
himself in communication with Mr, Sopwith, who, through Mr. Bewick, of Allenheads, 
had kindly farnished him with several lots of samples. He had also to acknowledge his 
obligations to the proprietors of the Grassington Mines, near Skipton, and also from the 
Alston Moor and White Mines of Cumberland. He need scarcely remark to those ac- 
qnainted with mining operations that the contents of mineral veins are often as varied 

















ton, crossing the Tyne near Horsley Wood, and the Wear to the west of Witton 
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other times varying from a conglomeratic infilling to materials more nearly approach. 
thie maris and clays of stratified deposits. A close examination of the latter, at 


om enudation of older rocks, which have been re-deposited with their organic 
Contents in the then open fissures of the veins; others from younger deposits, showing 
“that the rotks in which the veins are found were then either at the bottom of theocean 
or within its influence. That the deposit in the veins was at times very slow, is shown 
by some of the clays being composed of as thin laminz as if deposited in horizontal beds, 
On having the specimens of the material before them, nothing could look more unpro- 
mising to the eye of a palwontologist. The most sanguine would scarcely expect that 
anything like an extensive fauna could be derived from it; and yet he had before him, 
probably, from 160 to 170 species derived from carboniferous limestone veinsalone. The 
first step in their discovery is to wash the vein stuff, floating away as much as possible 
of the finer material, in doing which, from some of the mines, you cannot but be struck 
with the great beauty and variety of the tints produced, the water being coloured, by 
the different specimens, from the most d te French white to the densest black. In 
the sediment remaining after the washir organic remains are to be sought for. So 
abundant are they, in somie instancés, that-44 oz. in“weight has yielded as many ag 
still #@main in the deposit.’ Numerous though the organic 


156 ns; whilst 
contents may be, it is not to be expected that they are to be found in every sample se- 
lected s0miew hat promiscu froma mine. Those are very mineralised or crys- 


talliséd may be at once! set agide as’ barren. Recently, through Mr. Bewick, he received 
eight & from Allenheads; these beifg nfuch mineralised, organic remains were 
found in three samples only;" but, in six others more recently sent, and more carefully 
selected, he had found remains in every instance. Thesamples referred to above weighed 
from about a pound to about an ounce; and, although in general selected by accident 
from the mines, and without his object being known, about one-half of them had been 
found to be fossiliferous. The lowest depth at the Allenheads Mines in which he had 
yet traced organisms was 678 ft., but there appeared no reason for supposing that they 
might not be obtained from the lowest workings: In a former set of samples, sent to 
him from Weardale by Mr. Cain, 13 out of 29 were fossiliferous, At Alston Moor Mines, 
in Cumberland, they had a deposit of the same mineralogical character, and containing 
precisely the same genera and species. After referring to other mines, he continued that he 
had stated that identical organisms occurred at certain depths at Alston Moor and Wear- 
dale, placing them, probably,onthesame horizon. It might bea very difficult matter for 
investigation, but he believed it possible, by a consideration of this question, that certain 
horizons in mines might be established, not so clearly, of course, as in stratified deposits, 
but such as might enable a mine manager to know his position relatively with mines 
in other neighbouring districts, and thus know whether he might, and at what dis! 

be passing into barren or paying ground. Further, he believed those investigations 
would assist to establish the fact that minerais are due, not to platonic, but to a very 
opposite agency. 

Goxp 1n WAEs.—In an interesting paper on the recent discovery of gold 
near Bala Lake, Merionethshire, by Mr. T. A. Reapwin, he remarked 
that the discoveries of gold in Merionethshire have, of late, been rather 
frequent. In some instances the appearances had been of such a character 
as to justify expectations of profitable results. Last year, at Cambridge, he enume- 
rated the gold localities jin the neighbourhood of Dolgelly, and now pro briefly 
to notice a recent discovery of gold near the beautiful lake of Bala(LiynTegid). About 
five miles from Bala, on the north-west side of the turnpike road leading to Dol- 
gelly, and about two miles from the village of Lianerchilyn, nearly opposite the west- 
ern end of the lake, is a prominent hill, known as Castell Carn Dochan. At the top 
of this hill are the ruins of a castle of the olden time, and at the foot of the hill runs 
the swift little river Lew (Avon Lew) on its course to the lake. Geologically, the 
district is similar to that now popularly known as the “ Dolgelly Gold District "~— 
the Lower Silurian rocks, penetrated by large bands and bosses of porphyritic greenstone. 
At the Castell Carn Dochan Mine there is one auriferous quartzose lode very remarkable. 
It runs nearly N.E. and 8.W., and has a dip to thesouth. This lode is exposed to view 
for about 12 fms., showing gold in specks nearly the whole distance. The lode stuff is 
for the most part free from sulphides of lead, zinc, and copper, Occasionally metallic 
gold is found richer than the large specimen now before him The quartz has a different 
appearance to that at Clogau and Dolfrwynog, and resembles more closely that at Clunes, 
in Australia. Some boulders of quartz weighing from 2 to 4 cwts. have been broken 
up, and found to contain visible gold throughout. The largest boulder had been built 
into a wall, near the spot where it had fallen. The upper portion of the lode appears to 
have slipped over the lower, and down the face of the hill, leaving behind it a record of 
where it had been, in characters of gold. Several tons weight of this lode stuff had been 
collected, some of which has yielded gold at the rate of 18 ozs. tothe ton. It is inte- 
resting to notice large loose masses of greenstone lying about, having upon them an in- 
crustation of quartz, spangled with smali particles of gold. The debris, of which there 
is a considerable quantity, yields gold of equal value with the lode%stuff. Specimens of 
quartz have been Sound, showing gold as rich as any that has been found at Clogau, 
where 32,0007, bas been realised from the gold produce of less than 1300 tons, averaging 
about 64% ozs. to the ton; a result, he believed, unparelleled in the world’s history of gold 
quartz mining. Operations have been commenced at the mine by driving an adit into 
the face of the hill to cut the lode at the depth of about 20fms. This level has been 
driven to within 6 ft. of the lode, which, if found as rich at that depth as the sample on 
the table, it very probably may yield as profitable results as the St. David’s gold lode, at 
Clogau. The gold is not associated with suiphides in excess, so that its extraction is 
exempted from the difficulties generally attending the various p of 1 
tion. This is an important fact, and one which greatly enhances the commercial value 
of the discovery. 


Tue Cumpertanp Coat Fietps anp New Rep Sanpstone.—Mr, 
Matruias Dunn, the Government Inspector of Mines for the Northern 
District, submitted a few remarks, ey referring to some important 
facts which had recently been exhibited at the collieries of Ellenborough, 
Aspatria, and Crossby. The bearing of the former paper was to show 
that the New Red Sandstone was traceable from St. Bees through the collieries of the 
whole line of coast, and up to the vicinity of the village of Aspatria, where some new 
sinkings had recently been made by the representatives of the late Capt. Harris in the 
New Red Sandstone, and short driftings had led directly into the main coal fleld towards 
Bolton and the neighbouring mountain limestone. At the Ellenborough Colliery the 
explorations had reached to the town of Maryport in the Ten Quarter seam, at the depth 
of 100 fathoms, and had there been suspended at troubled coal, attended with very great 
thickening of the band with downcast troubles. Very much the same circumstances 
have attended the working of the Crossby Colliery at the depth of 7) fathoms—a set of 
dykes and bad coal, about the same course as the margin of the Red Sandstone, termi- 
nating the profitable working of the Ten Quarter seam. To the northward of the above 
line of explorations, and down to the Solway, no operations in search of coal had been 
carried ov, but sundry quarries have been worked, showing the Red Sandstone to be 
lying in regular strata, with a westerly dip similar to the coal measures. From the 
above facts he had been led to form the idea that the Red Sandstone is but the su- 
perior strata of the coal field, and that the neighbouring coal seams will be found 
underneath; and judging from the flatness of the country around Silloth Harbour, 
he had assumed that the bottom of the basin will exist in that quarter, for appear- 
ances of a coal outcrop exist in the neighbourhood of the Criffie Mountains, in Kirk- 
cudbright. In pursuance of this theory, he assumed that the coal field of Canonbie 
is similarly circumstanced ; for the Red Standstone there crops out contiguous to the 
pits, and the nature of the various seams of coal simulate closely upon those of Cumber- 
land. Another corresponding fact attends the colliery of Kirkhouse, belonging to the 
Earl of Carlisle, although a portion of it also contains coals belonging to the limestone 
formation. He had compared the sandstone in the neighbourhood of Maryport with 
that upon Sir James Graham’s property at Netherby, and that they were found iden- 
tical—that is, the upper portion—the lower portion of the beds being of a much paler 
colour, anc approximating towards the specimens of the ordinary coal sandstone. The 
deepest perforation which has yet been made in the New Red Sandstone was by Mr. 
Cockburn, paper-maker, near Wetherall, who bored in search of water, but failed in ob- 
taining a supply. In a letter in August, 1862, he said the hole is standing 600 feet from 
the surface, 50 feet of clay, and 550 of red rock, which experiment shows that the rock 
is remarkably free from water, and that the sinkings would in all probability be free 
from those expensive operations incurred elsewhere. But the most convincing argu- 
ment as to his theory had been furnished by the Aspatria Colliery, belonging to the re- 
presentatives of the late Capt. Harris, a plan of which, with its connection with the Red 
Sandstone, and exhibited herewith, showing taat sinking took place in the red sand- 
stone, with a drifting into the main coal field, and the belief of the managers that their 
coal was thrown down and passed underneath the said sandstones ; all around the vil- 
lage and down to the Solway exhibiting nothing but red rock. Since he first promul- 
gated these opinions, he had found that many persons in the district had come to the 
same conclusion, although certain geological objections had been started. However, he 
had resolved to state the foregoing facts, to be canvassed and determined by an asso- 
ciation of gentlemen so well able to dispose of the subject, which is supposed to com- 
prise one of the greatest fields of coal yet untouched, and which in future generations-~ 
may uphold England’s greatness, and which may not have been considered in Sir W. 
Armstrong’s able elucidation as to the duration of our northern coal fields. f 


Tue Coat Trape or tHe Nortu.—From the paper read by Mr. Bett, 
the Mayor of Newcastle, it seems that 20,000,000 tons of coal were raised 
in the North of England in 1862, and that 4,000,000 tons of this coal were 
transformed into 2,250,000 tons of coke. Theannual make ofiron in the northern district 
is from 600,000 to 700,000 tons: 450,000 tons are consumed by the local forges when in 
full work. The foundries of the Tyne turn cut nearly 50,000 tons per annum, and those 
of the Tees double the quantity : 3000 tons of steel are produced on the Tyne; 5500 to 
6000 tons of lead are ited in le and the neighbourhood, and upwards of 
19,000 tons of manufactured lead are produced. From 4000 to 5000 tons of iron wireand 
8000 tons of hemp are spun into rope upon the banks of the Tyne snd Wear; and 2500 
tons of anchors and 11,000 tons of chain are forged on the Tyne, Nearly one half ofthe 
whole raw material used in the manufacture of alkali is worked up in the Tyne ; 50,000,000 
glass bottles are turned out of the furnaces of the Tyne, the Wear, and the Tees yearly ; 
and five-sixths ofthe window glass made in the kingdom proceeds from the manufactory 
of Mr. James Hartley, the mayor of Sunderland, 


Tue Importance oF Grorocy.—In his inaugural address to the Zoo- 
logical and Botanical section, which includes Physiology, Prof, Barour, 
pointing out the importance of the subjects embraced in the section, re- 
marked that these subjects were biological, having reference to the struc- 
ture, physiology, and distribution of Jiving beings. Man, animals,and plants were alike 
included within the scope of these researches. Although this section was separated, for 
convenience, from that of geology, nevertheless they have important bearings on each 
other. The stady of palwontology cannot be prosecuted without a thorough knowledge 
of the anatomy, mode of growth, and geographical distribution of the plants and animals 
of the present epoch. In fact, the study of fossil plants and animals ought to constitute 
a part of every course of botany and geology. Geology, in place of being reckoned a dis- 
tinet science, may be considered as the means by which the departments of mineralogy, 
botany, and zoology are combined in one harmonious system, embracing the natnral his- 
tory of the globe. Rash geological statements and conclusions often arise from im 
knowledge of the sciences included in this section. Fronds of ferns of differently inter- 
nal forms have been described as distinct fossil species, or even genera, the geologist not 
knowing that very different forms of frond are exhibited by the same species of fern in 
the present day. Again, another error has arisen from the same form of frond being con- 
sidered as indicating the same species, wherena the same form does occur in different 
genera in the present flora, and these can only be distinguished by the fructification which 
in fossil ferns is rarely seen, So also the same forms of shells may belong to different 
genera, the only delineation being founded on the teeth or some other characteristics of 
the animal inhabiting the shell, and such characteristies are, of course, totally lost In 
the fossil, These and numerous instances might be adduced to show the necessity fora 
perfect acquaintance with the present fauna and flora, ip all their details, before the 
geologist can determine fossils or the character of the climate of palmontological barge 
There is a mutual bearing of all the natural sciences on each other, and the student 
nature must take a comprehensive grasp of all, Tie nataral sciences have always On 














in their character as they can well be; being in general highly mineralised and, dense, 
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eupied a prominent place in the proceedings of the British Association. The subject is 
in itself popular, and is interesting to all classes. Much has been done in this section 
to advance the sciences of zoology and botany, and to stimulate naturalists in their in- 
ions. A feature of the A ‘iation which requires special notice is the procuring 
in different departments of science, and the aiding and encouraging of natural- 
ists in surveying, or researches which require much labour and expense for their prose- 
cution. Many a deserving young naturalist has thus been enabled to advance science, 
and lay the foundation for future fame and promotion, Anotherimportant feature of the 
Association is the bringing together men of science and promoting free persona! intercourse. 
Perhaps more good had been done by that than the reading of papers. Interchange of 
thoughts by oral communication, and the opportunity of frankly stating difficulties, and 
of asking questions, are most valuable to men of science, especially when they are Con- 
ted from various parts of the world.—The sub-section, Physiology, was presided 

over by Prof. RoLLeston. 

Surportine Lire in Frre-Damp.—An interesting papér, read"by Dr. 
B. W. Ricnarpson, “ On a Miners’ Safety Mask, for Supporting Life in 
Fire-damp and other Noxious Vapours,” the substance of which was given 
by Dr. Richardson on Monday, was handed in:—In conducting a series of 
researches on the narcotism arising from various poisonous vapours, the idea occurred to 
me that it would be possible to construct a mask which the miner or other workmen 
could wear while exposed to carbonated hydrogen and other poisonous gases in mines, 
for the same purposes of protection as the miner uses the safety-lamp. His researches 
thad been carried out in three directions :—1. To constructa mask that shall give oxygen 
to thufworkmen in cases of necessity.—2. To construct a mask that shall render tise or- 
dinary oxygen more active to meet the effects of the poison.—3. To construct a mask 
that shall sep the poi gas from the air. Regarding the first of these plans, 
he would say that as yet there is no known substance which will yield sufficient oxygen 
at the temperature of the breath to enable a mask to be constructed that would be port- 

le and of immediate application. The second method is the one that promises most 

portant results. In this principle a mask is required having a double valve, acting 
ke a Sneid’s inhaler for chloroform. The air in this case, as it enters the lungs, is made 
to pass over bodies which have the effect of ozonizing it, of rendering the oxygen more 
active, and of decomposing, to a limited extent, the dangerous products. Up to this time 
he had found iodine most effective as the chemical substance for rendering the air more 
active. lodine can be used with the double-valve mask in a most simple manner. By 
attaching a small box, containing perforated plates, to the inhaler beneath the valve for 
the entrance of the air, and by placing the iodine on these surfaces, a little chamber is 
made (which may be opened or closed at pleasure), and through which the air may be 
drawn. A mask of this nature may be constructed to last for months, or even years. 
He had inhaled through a mask so constructed, and had performed some experiments, 
which show that in small animals life can be prolonged for a period of three minutes 
beyond the time when other animals died in the same gas, but without the interposition 
of iodine. Hed!d not consider this result sufficiently important to lay much stress upon 
it, although he conceived that a man’s life might be saved by his being shielded from 
danger even for that brief period ; but he wanted to advance farther than this; he wanted 
to make a mask that should be a protection for half-an-hour or an hour,and that should 
be put on the face as readily as a dancer puts on his mask at a masked ball—a mask that 
shall, in a word, act to the lamp of life as effectually as the Davy lamp acts towards the 
lamp of oil. Of the third method of constructing a mask, through which the air should 
filter, so as to separate the noxious gases from the oxygenated air, he had not much to 
say. There is here a wide and great field to be explored. Experiments admit of being 
extended, for drawing the air through gauzes of different metals, over such bodies as 
spongey platinum, for instance, and through porous earthy surfaces. If a mask could be 
made on this system, it would naturally supersede all others, as it would be permanent, 
and always ready. He thought it possible that the recent labours of Mr. Graham, on 
the separation of gases, might assist in this direction; but the subject is too new to 
admit of discussion at the moment. He had felt it important to bring this subject for- 
ward for two reasons—first, to record what he had done; and, secondly, to point out 
lines of work for other labourers. He did not know whether he might be so fortunate 
as to complete a miners’ safety-mask, but he was confident that the invention, once put 
in hand, before the next meeting at Newcastle, will be an accomplished fact. 

Tue Errects of THE RECENT Gop Discoveries, — An interesting 
paper, pointing out the evils which would attend a depreciation in the 
value of gold, was read in the Economic Science and Statistic section, by 
Mr. H. Fawcerr... He said the public had not yet in the least degree re- 
eognised the very important results which would be produced by a depreciation in the 
value of gold. It waa no exaggeration to say that such a depreciation, affecting the 
value of every fixed money income in the country, would be felt more or less acutely by 
almost every family. Mr. Fawcett was aware that the subject was surrounded with so 
many uncertain conditions, that he should carefully avoid indulging in positive predic- 
tions; but many reasons could be advanced in favour of the opinion that the value of 
gold had already become depreciated ; and it could undoubtedly be proved that such a 
depreciation might very possibly occur during the next few years. He believed that 
there would not be a sudden depreciation in the value of gold—it would take plece gra- 
dually ; it would become depreciated month by month in an almost imperceptible de- 
gree, so that it would be difficult to discover it, unless they looked over a very consi- 
derable space of time. The idea should not be for a moment encouraged that fund- 
holders, if losers by the decrease in value.of gold, had any fair claim for compensation. 
(Hear, hear.) If all of them who believed the depreciation of gold would take place 
took warning, they would take remedies to avoid its worst effects on themselves; while 
if people persisted in disbelieving, they must abide by the consequences. He thought 
the change from gold to silver payments would not be desirable, because he believed 
silver was quite as liable as gold to change its value at the present time.—Mr. DovsLe- 
DaY, of Newcastle, said he was of opinion that gold, as a curreucy, had not depreciated 
in this country, nor in any country of Europe; whether it had depreciated as h 
dise was a different question, but as a currency he regarded it as impossible that it 
should depreciate. 

ENGINEERING MANUFACTORIES OF THE TYNE AND NEIGHBOURING 
Districts.—In the Mechanica! Science section, presided over by Prof. 
Wi111s, of Cambridge, the formal business was followed by a paper on 
Richards’s “ Indicator for Steam-Engines, by Mr. C. T. Porter, after which 
Mr. P. Wesrmacorr read a long and interesting paper (prepared by him- 
self and Mr. J. F. Spencer) “On the History and Devel t of the Engi ing 
Manufactories of the Tyne.” In 1747, the Gateshead Ironworks were commenced, and 
the present proprietors, Messrs. Hawks, Crawshay, and Co., had one of the largest en- 
gineering establishments on the Tyne. In 1793, millwright work was undertaken at 
Chester-le-Street, paper, lead, corn, and other mills being constructed and supplied to 
all parts of England, Scotland, Ireland, and abroad; in 1826, a large foundry business 
was added. In 1809, the Walker Ironworks, owned by Messrs. Losh, Wilson, and Bell, 
were commenced, and, as in the two establisments already mentioned, the variety and 
extent of engineering work rapidly i das the d d arose for an improved class 
of machinery and motive power. In 1784, one of Watt’s steam-engines was erected for 
the owners of Walker Colliery, by Messrs. Boulton and Watt. In 1805, this engine 
was purchased by Mr. Losh for the Walker Alkali Company, and it might yet be seen 
working;daily at Walker, with its wooden beam and bed-plate, and sun-and-planet crank 
motion. In 1817, Mr. R. Hawthorn, the present senior partner of Messrs. R. and W. 
Hawthorn, established the Forth Banks Engine-works—the increase from eight men, 
in 1817, to nearly 1000 in 1862, indicating very forcibly the progress of this well-known 
establishment. In 1830, Mr. T. D. Marshall, of South Shields, commenced the build- 
ing of steam-tugs, and fitting them with machinery; and in 1838 the Hartlepool Lron- 
works were established by Messrs. T, Richardson and Sons. In 1844 the Tees Engine- 
works were established ; andin 1847 the Elswick Engine-works were commenced with 
about 200 men, and although then only engaged in the manufacture of hydraulic and 
general machinery, there had been at a later period, when, with the manufacture of the 
Armstrong guns (1858), the number of hands employed had amounted to upwards of 
4000. As the increasing commercial interests of the country, and the improvements 
matured in steam-power, gave a fresh impetus to engineering manfactures, the undoubted 
advantages and facilities of this district were appreciated and availed of by Messrs. Pal- 
mer Brothers in 1852, Messrs. Morrison in 1853, Messrs. Thompson in 1856, and Mr. D. 
Joy, of Middlesborough, in 1862. In referring to the progress and present condition of 
the engineering manufactures of the Tyne and neighbouring districts, the subject was 
classified under the following heads:—1. General Machinery and Mill-work.—2. Sta- 

tionary and Steam Engineering.—3. Locomotives.—4. Marine Engineering.—5. Hy- 
draulic Machinery.—6, Iron Bridges, Viaduets, Lighthouses, &c. Under the first head, 
reference was made to the magnitude of the work undertaken by some of tbe firms 
already mentioned; and single castings had been supplied from 45 tons downwards, and 

Were capabilities for turning out castings of even 60 tons. Among the engineer- 
ing specialities of the district must be mentioned many large winding and blowing en- 
gines, Messrs. Hawks and Co. having cast and bored cylinders of 108-in. diameter for 
pis ciass of engine. Inthe locomotive department, notice was made of the Stephenson 
Rocket” of 1829, and the Hawthorn “ Comet” of 1835, A table was added, showing 
hat during the last 34 years there have been upwards of 2400 locomotives manufactured 
by Messrs. Stephenson and Co., R. and W. Hawthorn, Gilkes, Wilson, and Co.,and Sir 
W.G. Armstrong and Co. Reference was also made to the first application of steam- 
power on the Tyne for towing purposes, which was coeval with Henry Bell’s “ Comet” 
in the Clyde in 1812, In 1814, the first steam-tug, the “ Perseverance,” was fitted and 
started on the Tyne,'there being only 17 steamboats in existence. At the present time 
there were upwards of 250 of what might be called “ native steam-tugs” on the Tyne, be- 
sides nearly 100 more in the ports of Sunderland, Stockton, Middlesbro’, and Hartlepool, 
and the engines in all these were almost identical in type with those fitted in 1820. Some 
interesting particulars were given under the head of hydraulic engineering—first, as to 
the application of hinery to pumping, either for removing or supplying water; and, 
secondly, to the application of machinery in using water as a motive power. Nearly 
1800 hydraulic cranes, hoists, and other machines of this description had been applied, 
ond 174 steam-engines, having a collective power of more than 5200-horse power, were 
employed in supplying the pressure required for working them. In addition to these, 
177 hydraulic engines of various forms and powers had been produced, and 23 moveable 
bridges received their motive power from hydraulic machines. The art and manufac- 
ture of iron bridge building, and of other and similar iron structures, which formed such 
an important feature in railway construction and harbour improvements, were followed 
to a considerable extent by several engineering firms in this district, allusion being more 
Particularly made to those noble bridges crossing the Tyne and Wear. 

Arr-Enorves—Atarmine Waste oF CoaL.—Mr. Jameson read a 
paper on “Air Engines and an Air Compressing Apparatus,” in which he 
pointed out that, in the steam-engine not more than one-seventh of the 
total consumption of heat was utilised, and then proceeded to enumerate 
the causes of the non-success of the air-engines which have hitherto appeared, referring 
to two as types of the whole. In the first he showed that, in addition to the heat re- 
quired to work the engine, there was a consumption of heat in the hot chambers of the 
generators resulting only in the development of heat in the cold chamber, which actually 
resisted the action of the engine; that this and development of heat acted in 
three ways—first, in absorption by diminishing the working pressure ; next, in its de- 
velopment increasing the resistance; and, thirdly, in interfering with the action of the 
Tespirator. He also stated that the necessity existing for keeping all parts of the ma- 
chine at once in motion resulted in a loss of effect, represented by 2 to 4 cubic feet for 
every foot of air contained in the working cylinder at the best point of its stroke, and he 
said that the operation of these causes necessitated the employment of excessive heat, or 
very slow speed—an almost fatal alternative. The second type of an engine, he said, 
required the employment of extremely large apparatus, because there was a pressure dia- 
Sram, and a resistance diagram, caused by the working of a pump, and the total diagram 
must,therefore, amount to three times the effective diagram. In the air-compressing 
Spparatus described, the effects he referred to are obviated by the fact that there is no 

Samnrense of heat trom the hot to the cold chambers, but that the total heat absorbed 




















out its resistance, and at high instead of at low pressures. He finally referred to the 
advantages to be derived from the use of air instead of steam, which he stated to be a 
saving of fuel, freedom from risk of explosion, bursting under air pressure being com- 
paratively harmless if it should occur; but he stated that no safety-valves were re- 
quired in the apparatus Gescribed by him, as ft was self-governing in the production of 
pressure. It was hot liable to derangement —would work reversed as well as forward. 
Insurance was not affected by the use of the engine, ‘and the eompressed air might be ap- 
plied in any sitaation, being laid on like gas, to be used when and how it was required. 
He stated that power might be supplied in this way to a whole town, at a cost infinitely 
less than the cost of the present method, and with other advantages which required no 
comment,—Papers “On the Working Railways by Stationary Engines,” by Mr. J. F. 
pr aa tiordl “On'a New Plan for Hanging Dock Gates,” by Mr. R. A. Peacock, were 
a ° : 


Gon Corron, and Irs ADVANTAGES.—An interesting discussion fol- 
lowed the reading of the joint committee’s report on Austrian gun cotton.— 
Sir W.G. Anmstrone, the President of the Association, said it was impos- 
sible to listen to the report which had been read ‘without being very much 
impressed with the t promise there was of gun-cotton becoming a substitute for 
gunpowder; but, affthe same time, there were certain peculiar anomalies about it, 
which he certainiy should like to have cleared up, and until they were, they could not 
feel thet perfect confidence in the results that they wished to do. He did not under- 
stand how the recoil could be so small, and the gun was not heated by the use of gun- 
cotton, as in the case of gunpowder. The report stated that the use of gun-cotton ena- 
bled them to reduce the length of the gun. It was quite certain, however, that with a 
short gun they could not get an equal velocity upon the initia! velocity as upon a fong 
gun.—Admiral BELCHER thought that the reason the gun was not heated by an explo- 
sion of gun-cotton might be because the gases had not time to heat the gun, owing to 
the rapidity of the explosion, which was slower in the case of gunpowder.—Sir W. G. 
ARMSTRONG: But we are speaking of where the velocity is equal in both cases.—Admi- 
ral Bir EDWARD BELCHER suggested that the heating might arise from the greater 
amount of fouling in the case of gunpowder.—Capt. Maury, late of the United States 
Navy, said that the report was something more than interesting, because it was so ex- 
ceedingly suggestive; and it appeared to him that it afforded to them an element of 
security by giving the preponderence on the side of defence, with which the whole 
mind of the whole world had lately been occupied. He then proceeded to speak of the 
diffcul'y of having magazines of gunpewder under water, and said that he thought 
gun-cotton, being very light, could be used for biowing up ships, and also for protecting 
places on the banks of rivers, by having magazines of it under the surface of the water. 
Last week they had the intelligence of a vessel having had a mine exploded under her 
on the James river. That magazine contained several thousands of pounds of powder. 
The crew did not know that the mine was there; but it did not destroy the vessel. It 
merely threw up a column of water, which washed some of the men overboard, but it 
did not destroy her. His own conclusion was that to meke sure of destroying a vessel 
after she had passed the forts they must mine the channel away in such a manner that 
she must come in contact with one or other of the mines. It was found that wooden 
vessels to contain the gunpowder would not do, and the use of gunpowder in iron ves- 
sels also presented very great difficulties. But since gun-cotton had the remarkable 
effect of destroying a vessel—he did not know her strength—at a distance of 18 feet, 
and that not vertically but laterally, the question came up whether they might not 
fortify and protect those channel ways by placing a ring of magazines along the bot- 
tom; but at any rate, if that was not necessary, they could float them at any depth, 





ing the whole effect obtainable by the use of the second form of apparatus, and with- | General Didion’s cannon experiments. General Didion’s expert@ente ware made with 


some also from the circumstance that the propelling power ceases at the muzzle of 

gun before all the energy is expended, and some from the coolness of the metal. 
suppose that, from all causes, one-half of the energy is lost, then we have this simple 
result. The gauge pressure being 60 lbs. per square inch, 1 cubic foot Of water is as de- 
structive as 1 ib. of gunpowder. In one of Mr. Biddell’s experiments, the steam-valve 
was opened rather suddenly, and the steam escaped instantly, with a report like that of 
& very heavy piece of ordnance. This is not to be wondered at, for it appears from the 
comparison above that the effect was the same as that of firing a cannon whose charge 
is 44 lbs. of powder.—Mr. Wm. Farrparnn, F.R.S., said he himself had paid consider- 
able attention to the subject of boiler explosions, and he was glad to find that Prof, Alrey 
had drawn attention to it. It was a most important subject, as about 150 persons were 
killed annually by boilerexplosions. That was the reason they had formed an associa- 
tion in Manchester for the purpose of preventing boller explosions. It had now been 
in operation for about eight years, and he believed there had on! y been one or two lives 
lost during that time by the explosion of boilers under the inspection of this association ; 
whereas in other parts, not under the inspection of the association, there had been two 
or three explosions lately. This association has done a large amount of good by pre- 
venting accidents of this kind; and he would earnestly nd the establish t 
in a district like that around Newcastle, where they had so many boilers in operation, of 
4 similar association. He merely mentioned those facts to show that people having bollers 
should associate themselves for the purpose of preventing explosions, otherwise the 
Legislatare might interfere to establish a system of inspection not so pleasant to those 
having boilers under their charge. 
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Tue Canonsre Coat Frevp.—A very pleasant geological excursion te 
the Canonbie district was made by a number of members interested in th. 
section, Amongst the mene were Mr. Hugh Taylor, Prof. Jukes, Prof. 
Rankine, Prof. Morris, Prof. J. H. M'Chesney, American Consul; Mr- 
Warington Smyth, and Mr. L. Brough. At Riccarton the business of the geologists com 
menced, and in the charge of Mr. J. F. Tone, the chief engineer of the line, the party 
were taken first to Whitrope Tunnel, about two miles north from the station. Mr. 
Tone produced a section showing the junction of the Lower Carboniferous, Old Red 
Sandstone, and Silurian formations, and at a place called Palmer's Hill, pointed out 
where these formations are intersected by a dyke of greenstone, or basaltic rock. A 
deep cutting, about a mile in length, and 70 feet in depth, through alternate beds of 
limestone, shale, and ironstone of the lower carboniferous formation was inspected, ag 
was also the cutting through the lower carboniferous formation at the southern en- 
trance tothetunnel. The tunnel passes through the Lower Carboniferous and Old Red 
Sandstone, and impinges upon the Silurian. At the northern end they inspected a 
deep cutting through the conglomerates of the Old Red Sandstone. This done, the train 
returned to Riccarton, and steamed thence to Canonbie, which is destined to be most 
famous for its coal mines. The Eskdale and Liddesdale coal flelds belong geologically, 
like North Northumberland, to the lowest and oldest divisions of the carboniferous sys- 
tem—the mountain limestone—the borders of the tract occupied by which may be roughly 
indicated by a line drawn south-east from Canonbie! to Brampton, thence east to Acomb- 
on-Tyne, thence north-east to Ainmoutnh, thence along the coast to Berwick, and thence 
suuth-west across Berwickshire, to about two miles above Kelso, encircling the por- 
phyry district of the eastern half of the Cheviot range, which extends from about Wark 
and Carham to the source of the Reed. The inclination of the strata is varied, the angle 
depending chiefly on their relation to the porphyry, from which they generally dip, yet 
dified in many places by basaltic dykes and outbursts, in the neigbourhood of which 








and out of the reach of the vessels generally using the channel. That app d to hi 

to be one of the most important uses of gun-cotton, and it was one which would give 
safety to cities which were some cistance from the mouths of navigable rivers.—Admi- 
ral Sir EDWARD Betcuer stated that the explosion of powder under water was once 
done under one of his vessels. The object of it was to blow away the ice from the 
bows of the Pioneer, so as to get her free from it. He tried various plans, and found 
that when the explosion took place under the ice, when there was no point d’appui, as 
it were, on which to place the powder, it failed in the desired effect. He accordingly 
placed it upon the ground, thinking that its explosion would blow the ice clear of her 
bows without touching the vessel. There was sufficient water to form a cushion, and 
when the explosion took place it produced a great wave, upon which the vessel rose, 
and so great was the shock that the copper vane of the mainmast head was bent 45° 
over the mainmast head.—Mr. J. Scorr RussELL, after alluding to the immense explo- 
sive qualities of gun-cotton, said that, as Sir William Armstrong had argued, it was 
mathematically impossible that the gases of gun-cotton could produce half the power of 
gunpowder, and yet they did. He had got a little glimpse of daylight upon it, 
which he would give to them if they liked. Steam was a gas, and steam expanded 
just by the same laws as other gases did. A great deal of the gas of gun-cotten hap- 
pened to be steam. Let them conceive 100 lbs. of gun-cotton shut up in a chamber that 
just heldit. They had got there all the gases that had been spoken of, but they had also 
got 25 Ibs. of solid water—about one-third of a cubic foot of water in that chamber. 
What did they do with it? They put fuel, they put fire toit. They heated the whole 
remaining pounds of patent fuel. If, then, they considered the gun-cotton gun as the 
steam-gun they got rid of two difficulties. They would have first the enormous elas- 
ticity of steam; and, second, they would get the coolness of it. They all knew that if 
they puttheir band to exploded high-pressure steam it had swallowed up ail the heat, 
and came out quite cool. He believed that the gun-cotton gun was neither more nor less 
than Perkins’s old steam-gun, with only this difference, that you bottled up the fuel 
and water, and let them fight it out with each other. They did their work, and came 
out quite cool. He hoped, however, that it was understood that he did not dogmatise. 
He put all he had said with a note of interrogation upon it. The report stated that 
100 lbs. of gun-cotton produced, when exploded, 955 cubic feet of gas, while the same 
weight of gunpowder produced 308 ft. of gas when exploded. As regarded bulk, 22 lbs. 
of gun-cotton go into 1 cubic foot, while from 56 ibs. to 60 lbs. of gunpowder go into 
l cubic foot. The quantity of gas in 100 lbs. of gun-cotton, when raised to the boiling 
point, was 1715 cubic feet. Supposing that these 1715 cubic feet of gases, produced by 
100 lbs. of gun-cotton in a space of 4 cubic feet, be compressed into their original bulk, 
they would give a pressure of 429 atmospheres if the boiling point were maintained. If 
421 cubic feet of gases, produced by 100 lbs. of gunpowder in a space of 0°981 ft., it would 
give also 429 atmospheres at the boiling point. 1t resulted from this that 429 atmos- 
pheres were obtained from the gun-cotton, and 421 from the gunpowder, so that really 
the same quantity of gases and the same number of atmospheres appeared to be pro- 
duced from both, though not from equal weights of both, because the unit of gun-cotton 
was one-third of the weight of gunpowder, which were taken as equivalents for com- 
parison, The great waste of force in gunpowder constitated an important difference 
between it and the gun-cotton, in which there was no waste. Gunpowder consisted of 
about 68 percent. solid matter and 32 per cent. useful gases ; and it were the usefal gases 
of gun-cotton only which they had been comparing with the useful gases of gunpowder. It 
might be said, therefore, that one-third of the gunpowder was not directly useful in pro- 
ducing gases ; but the 68 per cent. of solid matter in gunpowder was not only waste itself, 
but it used up a large portion of the mechanical force in the remaining 32 per cent. of useful 
gases. General Lenk has found by actual experiments that the proportion of 11 Ibs. of gun- 
cotton, occupying 1 cubic foot of space, produces a greater force than gunpowder, and a 
force of the nature required for ordinary artillery. But each gun and each kind of pro- 
jectile requires a certain density of cartridge. Practically, gun-cotton is most effective 
in guns when used as a quarter to a third weight of powder, and employing a space of 
one and one-tenth of the length of the powder cartridge. The mechanical structure of 
the cartridge is of high importance, as affecting its ignition. The cartridge is formed of 
a mechanical arrangement of spun cords, and the distribution of these, the place and 
manner of ignition, the form and proportion of the cartridge, all affect the time of com- 
plete ignition. The temperature of ignition of gun-cotton is between 136° and 170° 
Celsuis, or between 277° and 338° of Fahrenheit, a temperature sufficiently high to ensure 
safety for all practical purposes. Its cost of production is considerably less than that of 
gunpowder, the price of quantities being compared which will produce equal effects. 
The report then proceeded to give the principles which govern the practical applications 
of gun-cotton. As showing its practical application to destructive purposes, it was stated 
that from a difference in the law of expansion, arising, probably, from the presence of 
water in intensely heated steam, there is an extraordinary difference of result—that the 
same shell is exploded by the same volume of gas into more than double the number of 
pieces. This is to be accounted for by the greater velocity of explosion when the gun- 
cotton is confined very closely in very small spaces. It is also a peculiarity that the 
stronger and the thicker the shell, the smaller and more numerous the fragments into 
which it is broken. The fact that the action of gun-cotton is violent and rapid in exact 
proportion to the resistance it encounters, tells us the secret of the far higher efficiency 
of gun-cotton in mining than gunpowder. The stronger the rock the less gun-cotton, 
comparatively with gunpowder, is found necessary for the effect—so much so, that while 
gun-cotton is stronger than gunpowder, weight for weight, as 3 to 1 in artillery, it is 
stronger in the proportion of 6274 to 1 in strong and solid rock, weight for weight. It 
is the hollow rope form which is used for blasting. Its power in splitting up the mate- 
rial is regulated exactly as you wish. It is a well-known fact that a bag of gunpowder 
nailed on the gates of a city will blow them open. A bag of gun-cotton exploded in the 
same way produces no effect, To blow up the gates of a city with gun-cotton it must 
be confined before explosion: 20 Ibs. of gan-cotton, carried in the hand of a single man, 
would be sufficient, only he must know its nature, Ina bag it is harmless, exploded in 
a box it will shatter the gate to atoms. In the course of the discussion which followed, 
Professor Abel read a report, giving a description of the Austrian system of manufacture 
of gun-cotton, and gave it as his opinion that, under a properly regulated system, the 
production of gun-cotton was not more difficult and complicated,and was attended with 
considerably less risk of accident to the workmen and the manufacturing establishment, 
than the production of gunpowder. —Captain GaLTon said the subject reported upon was 
exceedingly important, and it must be borne in mind, in connection with this matter, 
that the Austrians had within a recent period discontinued the use of this material for 
guns. He begged to suggest that a proposal be submitted to the committee on recom~ 
mendations to the effect that the committee be requested to continue their labours in 
this enquiry.—Professor MILLER said they were under great obligations to the Austrian 
Government for the assistance they had given to the committee in this enquiry. Their 
thanks were also due to Professor Abel for his careful experiments, and the lucid manner 
in which he had detailed those experiments. 

Tue Cause or Borer Expiosions.—A paper on this important sab- 
ject was contributed by Prof. G. B. Arrey, the Astronomer Royal. In 
considering the cause of the extensive mischief done by the bursting of a 
high-pressure steam-boiler, it is evident that the small quantity of steam 
contained in the steam chamber has very little to do with it. That steam may imme- 
diately produce the rupture, but as soon as therupture is made, and some steam escapes, 
the pressure on the water is diminished, a portion of the water is immediately converted 
into steam at a slightly lower temperature and lower pressure; and this in the same 
way is followed by other steam of still lower temperature and pressure, and so on, till 
the temperature is reduced to 212° Fahr., and the ‘pressure to 0. Then there remains 
in the boiler a portion of the water at the boiling point, the other portion having gone 
off in the shape of steam of considerably diminishing pressure. From this it is evident 
that the destructive energy of the steam, when a certain pressure is shown by the steam- 
gauge, is proportional to the quantity of water in the boiler. By the assistance of Prof. 
Miller, of Cambridge, Messrs. Ransome, of Ipswich, and George Biddell, he had been 
able to obtain a result which he believed to be worthy of every confidence. THe would 
first state as the immediate result ot Mr. Biddell’s experiments, that when there were 
in the boiler of a smal! locomotive 22 cubic feet of water, at a pressure of 606 lbs. per 
square inch, and the fire was raked out, and the steam was allowed gently to escape with 
perfect security against priming, the quantity of water which passed off before the pres- 
sure was reduced to 0, was 2% cubic feet, or 44 of the whole. In regard to the use 
made of Prof. Miller’s theory, Prof, Miller had succeeded in obtatning a numerical ex- 
pression of the p' of the steam at twelve different measures of the volume occu- 
pied by water and steam, which expression he had succee ted in integrating accurately, 
and he had thus obtained an accurate numerical expression of the destructive energy of 
the steam. regard to the use of General Didion’s experiments, these experiments 
give the velocity of the ball, in cannon of different sizes, produced by different charges 
of powder. He had found by trial which of these experiments exhibit the greatest 
energy per Kilogramme of powder, and had adopted it in the comparison. The result 
was as follows:—The destructive energy of 1 cubic foot of water, at 60 lbs. pressure per 
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square inch, ig equal to the destructive energy of two English pounds of gunpowder in 


the beds are broken and contorted. In the western part of Roxburghshire it forms the 
basin of the Liddell and its tributaries, stretching as far north as Hindhaugh and the 
Maiden Paps, and along the south-east border to a point beyond the Carter Bar; but 
this is merely an outlying, or rather connecting portion of the field, which has its pro- 
per development in Northumberland, Cumberland, and Dumfriesshire, and the seams 
are either unworkable or thin and poor in quality. Much good money has been wasted 
in fraitless sinking for coal both in Liddesdale and Teviotdale. That part of the field 
which lies in the county of Dumfries is estimated to contain a workable area of 45,000 
acres, and the number of workable seams is ten in all, of the mean aggregate thickness 
of 55 ft., the thickest seam being 9 ft. thick. The Canonbie and Tynehead, or Plashetts, 
coals are of two different classes, generally recognised as steam and house coals, but 
both of excellent quality. For steam purposes, the large open burning Canonbie coals are 
preferable to the Tynehead coals; whilst the latter are sald to surpass the Welch house 
coals, and make first-rate coke for locomotives. Numerous outcroppings in the inter- 
vening country show the continuity of the strata available for coming generations. The 
colliery at Canonbie has two shafts.—the A, or engine pit, which is about 80 fms. deep, 
and the B, gig, or working pit, 122 yards off the other, and sunk to 57 fms. in Oct. last. 
The seams are five in number—the main seam, 6 ft. thick, at 40 fms. from the surface 
cf the engine pit; the Nine-feet seam, at 58 fms.; the Five-feet seam, at 68 fms. ; the 
Black Top, 5 ft. thick, at 78 fms.; and the Seven-feet seam, at 80 fms. The dip of the 
seam is one in fcur. The principle on which the works were conducted from the ear- 
liest period till the year 1859 was the unvarying principle of the pillars being formed 
about 30 yards in length, and 7 or 8 yards in breadth, the working places being 4 or 
5 yards wide, and the cross holings 6 or 8 ft., which plan enabled the pillars eventually 
to be worked entirely away. About four years ago this system was abandoned, and the 
plan substituted of having the pillars 12 yards square, with all the workings round about 
from 9 to 10 ft. wide. Both plans are disapproved by the best authorities, as, taking in- 
to account the very limited extent of the workable fleld of coal between the New Red 
Sandstone and the mountain limestone, it is of the greatest consequence to conduct the 
workings upon the most practical principle of obtaining all the coal, and this principle 
is indisputably as follows :—Either to adopt the principle of long wall, by taking away 
all the coal, and supporting the roof and tramroads by buildings of wood or stone, or to 
lay out the works upon a sound principle of “ stoop and room,” such being the all bat 
universal style adopted in the deepcollieries near Newcastle. By the latter system the 
pillars are left so large as to withstand all pressure that can come upon them, until in 
due time they are worked away by what are termed “lifts.” In July, 1859, the yield 
of the pit was 80 tona per day, in equal quantities from the Five and Seven-feet seams. 
In October, 1862, it was 150 tons per day, from the Black Topand Five-feet seams. The 
price of Canonbie screened coal at the latter date was at Carlisle, 8s. 3d. per ton, includ- 
ing 2s. for carriage, and 11d. agents’ commission; and at Hawick, 10s. 11d., including 
4s. 3d. carriage, and 1s. 3d. commission. Limeand freestone, white and red, of excellent 
quality, abound near Canonbie and Langholm, as also in Liddesdale; and in the upper 
part of Eskdale there is a great deal of ironstone, besides lead, copper, antimony, man- 
ganese, &c. Chalybeate springs are frequent both here and in Liddesdale. 

TREATMENT OF Poor Copper Ores.—The Jarrow Chemical Works 
formed one of the interesting objects of the excursions, and the solid caustic 
soda attracted particular attention. The process of obtaining the sulphuric 
acid from pyrites, sulphate of soda, &¢., having been examined, the com- 
pany proceeded to view the copper smelting works belonging to the same company, at 
Willington, on the north side of the Tyne. This establishment is especially interesting, 
from the fact that it may turn out to be but the nucleus of a new and important branch 
of industry on the Tyne, it being regarded as a sort of necessary complement to the al- 
ready vast chemical interest. From the experiment at Willington, it would seem that 
the production of soda, carbonate of soda, and Epsom salts, for which the Tyne has long 
been famous, is destined, henceforth, to go hand in hand with the production of copper. 
At Willington the copper is made not from the origina! ore, but from the refuse left after 
the sulphuric acid has been extracted. The residue of brown cinders,as drawn from the 
sulpharic acid burners, is brought to Willington, and then “ roasted” in a series of fur- 
naces, @ quantity of “ slag” being skimmed off at each roasting,and the product coming 
out after each ordeal in a state of greater purity. After the first burning, a black mass 
is taken from the furnace containing only about 15 per cent. of copper. This is broken 
up and skimmed, and it then contains 50 per cent. of copper. Other two courses of fire 
bring it to 70 per cent. and 80 per cent. respectively. In the last-mentioned stage the 
black coal-like product is mixed with fine filaments of copper. The next step reduces it 
to what is called “ blister copper,” in which state it is approaching purity, being of the 
colour of copper, of a porous and spongy structure, and containing 95 per cent. of the me- 
tal. It is again melted and subjected to a process somewat similar to puddling, and is 
then cast into ingots and cakes or “ tiles,” the finished article of commerce. It is not 
quite so pure as that manufactured from the ore, its value being about 9844 per cent. of 
copper. At present about 10 tons per week are produced at these works. 








A.uminium Bronze.—The important part which the new metal, ala- 
minium, appears destined to play in the arts, chiefly as an alloy, induces 
me to direct the attention of our readers to the peculiarities of aluminium 
bronze, which, if considered both in respect of its characteristics and its 
market value, will be esteemed by manufacturers as virtually a new metal. 
When the French chemist, M. Deville, published, in 1854, an account of 
his experiments upon the preparation and properties of aluminium, great hopes were 
entertained that it might be produced at a sufficiently low price to admit of its receiving 
many practical applications, to which it seemed suitable on account of its remarkable 
qualities. A metal, being but little more than one-third of the specific weight of copper, 
and Gonsiderably less than half that of the lightest of the commercial metals, zinc ; une 
acted on by oxygen or sulphur, and but little affected by most acids; possessing at the 
same time tenacity, combined with ductility, and having a moderately high melting 
point, might well be supposed, a priori, to be susceptible of many interesting and very 
important uses. Up to the present time, however, these expectations concerning alu- 
minium have not been realised. Although it is now produced on a derable scale, 
the price remains too high* to permit of its being put to many uses to which it might 
be applied if it were a cheap metal; and its peculiarly dull colour is an impediment to 
its employment where beauty and brilliancy of appearance are desirable. Independently, 
however, of its usefulness per se, there seems to be a wide field open for the application 
of aluminium in the form of alloys with the more ordinary metals, the properties of which 
are changed in a remarkable manner by its presence, even in smali quantities. On the 
other hand, very small quantities of the common metals destroy the ductility and mal- 
leability of aluminium itself—in some cases altering its colour, and, in others, rendering 
it as brittle as glass: mixed, however, with a certain proportion of copper, an alloy is 
produced which p the properties of a valuable metal, capable of applications not 
only very important in themselves, but for which it seems dificult to find any other 
metal or metallic alloy equally suitable. This mixture of aluminium and copper is the 
alloy called alaminiam bronze. The alloy seems to have heen first made a few years 
ago by Dr. Percy. Many of our readers will ber the speci which were placed 
in the International Exhibition by Messrs. Bell, of Newcastie; and a later exhibition of 
articles manafactured from this substance by Messrs. Mappin, of Regent-street, must 
have familiarised most persons with its fine general appearance. Beauty of external 
appearance, however, is but one quality of a metal, and although an all-important one 
in certain respects, it is one without which, as in the instance of iron, the metal may 

the most valuable and interesting properties. Without beauty of surface, it is 
true that its applications must be limited to the useful ; but in England, where the em- 
ployment of metallic substances is so varied and so extensive, mere beauty isa 
consideration. In the case of aluminium bronze, however, beauty of exterior and more 
sterling qualities are united. In colour this alloy resembles gold soclosely that it would 
be difficult by mere inspection to distinguish one from the other; but its mechanical 
qualities excel those of gold. It is composed of copper and about 10 per cent. of alumi- 
nium melted together, and re-melted once or twice. It is stated that the most essen- 
tial condition to suecess in producing thealloy is purity in the copper employed; the best 
copper for the purpose, although its price prevents it from being mach used, being that 
deposited by galvanic action: the next best is that from Lake Superior, which is very 
pure, and yields, with alaminium, a very good alloy. The re-melting of the alloy is = 
matter of great importance. The first melting appears to produce intimate mechanical 
mixtare, rather than chemical combination of the metals; as in the proportion of 10 of 
aluminium and 90 of copper, an alloy of a very brittle character is produced by the first 
meliing ; but renewed opportunity of uniting into a definite chemical compound being 
afforded by meiting,@ more uni combination seems to take place, and a 
metal is produced free from brittieness, and having about the same degree of hardness as 














* The present price in London is about 5s. per oz, 
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iron. The alloy containing rather less than 19 per cent. of aluminium, is said to possess 
the most uniform composition and the best degree of hardness; but it is not always an 
easy thing to produce this desirably uniformity of textare, as patches of extreme hard- 
ness sometimes occur, which resist the tools, and are altogether unamenabie to the action 
of the rollers. The alloy produced by this combination of copper and aluminium is very 
tenacious, malleable, rigid, light in weight, and possesses a fine golden colour. Its qua- 
Mties being so various, we have to view it in two different characters—as suitable to 
the manufacture of ornamental art‘cles, to which it is adapted from the closeness of its 
resemblance to gold; and as capable of being applied, on account of its valuable me- 
chanical properties, to useful purposes, to many of which it seems to be better fitted 
than any other metal or alloy. With regard to the first, but what is really, after all, 
the least important of its characters—that is, its adaptability to ornamental uses—the 
points to be considered are colour, condition of surface, capability of receiving impres- 
gions from dies, or being worked and chased ; and, lastly, unsusceptibility to the action of 
oxygen and salphur, What is thesituation of alaminium bronze with reference to these 
questions’? In its application to ornamental purposes, this alloy is, undoubtedly, a va- 
Inable addition to the resources of the artist, inasmuch as it affords him the means of 
imitating almost exactly the effect of gold, in a material very superior to the ordinary 
gold substitutes, homogeneous in texture and colour, and comporting itself, with respect 
to external influences, more like silver than likea cheap alloy. In sculptured and chased 
work, it presents a similar depth and richness of effect with gold, and in polished sur- 
faces it is almost equally brilliant; whilst, in cases where it is thought that the colour 
of the alloy does not afford a suMficiently close approach to the tint of pure yellow 
gold, it will probably,as a gilding metal, present the best possible foundation for a coat- 
ing of fine gold. In many respects, therefore, the new alloy may be reasonably expected 
to play an important part in relation to ornamental work. It remains to examine its 
qualities with regard to important mechanical applications, and itis here that the valu- 
able qualities of the alloy come out in the strongest manner. In respect to this part of 
the subject, the properties of the metal to be considered are its tenacity, malleability, 
power of resisting compression, rigidity, founding qualities, behavour under the action 
of tools, and specific weight. With regard to most of these points, the aluminium alloy 
compares with great advantage with all other metals and alloys, In experiments made 
in the Royal Gun Factory at Woolwich, by Mr. Anderson, upon the tensile strength of 
this metal, he found it to exceed that of the best gun metal in the ratio of 2 tol; the 
aluminium bronze sustaining a strain of 73,185 lbs. to the square inch, the gun metal 
not more than 95,040 lbs.; whilst the tensile strength of the best cast-steel is about 
72,000 ibs. So with regard to the power of resisting compression, it was found that a 
specimen of the alloy bore a crushing force of 130,000 lbs. per square inch, whilst there 
‘Were no {ndications of compression until 20,384 lbs. per square inch had been applied ; 
the strength of the alloy under p f ding that of the best cast-iron, which 
may be taken at less than 120,000 lbs. The superiority of the metal extends likewise 
to the question of transverse strength or rigidity, wherein it surpasses gun metal in the 
ratio of 3 to 1, and brass in the ratio of 44 tol. Asa founding metal it can be employed 
without difficulty, and it produces castings, of any size, of the best character; whilst 
under the file, and in the lathe, itcan be worked almost as easily and freely as gun metal. 
Although it can be rolled into sheets, it is said that it does not solder very readily nor 
strongly, and this might, perhaps, prove some impediment to its use in producing certain 
forms of work, But in every other respect ordinary mechanical manipulation can be 
applied to it with the greatest success, There is an important quality of the alloy not 
yet mentioned—that is, its low specific gravity. The weight of the bronze containing 
10 per cent. of aluminium, is 7°68, a weight which corresponds very nearly with that of 
wrought-iron; so that, taking into consideration the superior strength of the material, 
and the consequent smallness of parts necessary in an apparatus constructed from it, we 
perceive that, from the lowness of its specific gravity, the work would be extraordinarily 
light. Although, in a mechanical sense, this alloy seems tocompare most closely with 
steel; and it is the opinion of competent persons that in certain kind of apparatus and 
instruments, the oxidisable steel may be well substituted by the comparatively unoxi- 
disable aluminium alloy, It is probable in the construction of high-class philesophical 
apparatus, therefore, that the great value of this alloy will be found. In such work 
combined strength and lightness are requisite, and these qualities are united in the 
highest degree in aluminium bronze, It can be engraved with great sharpness and re- 
gularity, and the engraved !ines are said to be remarkably distinct. Writing on this 
subject, Lieut.-Col. Strange observes that experiments, and the concurrent testimony 
of those who have given it a fair trial, prove that 10 per cent. alaminium bronze is su- 
perior, not in one or geome, but in every respect, to any metal hitherto used for the con- 
atraction of philosophical apparatas, The present price, about 6s. 6d. per 1b., of the 
alloy, is, no doubt, an obstacle to its exteuded use. In cases where elaborate workman- 
ship is required, the price will, however, bear but a small proportion to the value of the 
work ; and the important question, under such circumstances, is not the difference of a 
few shillings in the value ofthe raw material, but the existence of qualities in that 
material which will ensure the greatest possible effectiveness in the manufactured 
article.— Newton's London Journal of Arts and Sciences. 








Coarnrince: STRANGE Propuction rrom A Brast-Furnace.—I 
send the following note cut from the Glasgow Herald, July 28, in the hope of eliciting 
an explanation of the phenomenon :—* Yesterday afternoon, while the workmen at one 
of the blast-farnaces, Dundyvan Ironworks, were busy working it with the bars, the 
blast broke out by the back ‘tuyere,’ when it belched forth a quantity of red-hot 
ashes and scoria, followed by another product of rather a peculiar appearance, in the 
shape of a shower of white flakes, like cotton, which continued for several minutes, 
until not only the ground around the farnace was covered, but also the workmen, who, 
while stopping up the orifice, appeared to have been engaged in a cotton factory or ex- 
posed to a snow-storm. The seeming flakes of cotton were wafted about by the wind, 
but a few handfulls were collected for curiosity. It has the appearance, and to the 
touch feels, like very fine wool, mixed with hair, and is imflammable, What it is, or 
how it was manufactured in the Interior of a red-hot furnace, is a query that we cannot 
solve; but we understand that something of a similar production was seen at one or 
other of the ironworks some years ago. I send you a specimen of this wonderful 
cotton, or product of the refuse of iron, for the curiosity of the thing.”—J, D. Campnety, 





Mrnine Journey across Tur Great AnprEs.—The silver mining dis- 
tricts of the provinces of San Juan and Mendoza are well described in the 
work of Major F. I. Rickarn, bearing the above title. Copies of the book 
may be obtained by post from the Mining Journal office, 26, Fleet-street, 
by forwarding 7s. 8d. 
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THOMAS TURTON AND SONS, 
MANUFACTURERS OF 
CAST STEEL for PUNCHES, TAPS, and DIES, 
TURNING TOOLS, CHISELS, &c. 

CAST STEEL PISTON RODS, CRANK PINS, CON- 
NECTING RODS, STRAIGHT and CRANK AXLES, 
SHAFTS, and 
FORG'NGS of EVERY DESCRIPTION. 

DOUBLE Sib, w2ckL, FILES MARKED 
BLISTER STEEL, T. TURTON, 
SVRING STEEL, EDGE TOOLS MARKED 
GERMAN STEEL, WM. GREAVES & SON. 
Locomotive Engine, Ratiway Carriage and Wagon 
Springs and Buffers. 








Illustrated Catalogue, with Prices, forwarded on receipt 
of 12 stamps. 


SHEAF WORKS AND SPRING WORKS, SHEFFIELD, ( 
Lonpon Ovrice: 17, KING WILLIAM STREET, CITY. ul 











Hy qe PATENT EXCAVATING MACHINERY, 
for SUPERSEDING the SLOW and EXPENSIVE USE of MANUAL LABOUR 
in SINKING SHAFTS, DRIVING LEVELS, TUNNELLING, &c., is guaranteed to 
drive through any rock of average hardness at a minimum rate of 1 fm. per diem, and 
_—o- at the rate of 2 fms. in three days. ' 
r. CREASE will undertake contracts for sinking shafts, driv: . ~ 
ormous reduction of time and great saving in cane ; aa 

Applications to be addressed (for the present) to the patentee, Mr, E. S. Crease 
Tavistock, Devon. ‘ 

By providing the power of calculating the time and cost to explore a certain depth 

and extent of ground, speoulation in mining will be assimilated to ial pursuits, 
with this unmistakable advantage—that when the ground has been once carefully and 
Judiciously selected, and operations properly and systematically carried out for its de 
velopment, there would be far less chance of unsatisfactory results than are met with 
by hants and facturers in the usual routine of their business, As this im- 
portant invention must beneficially interest the landowners, mine proprietors, mer- 
chants, and miners, we opine it will meet with immediate adoption. — Mining Jonna. 
; ee 
ASTIER’S PATENT CHAIN PUMP. 
APPARATUS FOR RAISING WATER ECONOMICALLY, ESPECIALLY 
in TO ALL KINDS OF MINES, DRAINAGE, WELLS, MARINE, 
uy c, 

J. U. Bastrer begs to call the attention of proprietors of mines, engineers, architects 
armers, and the public in general, to his new pump, the cheapest and most effictentever 
introduced to public notice. The principle of this new pump is simple and effective,and 
its action is so arranged that accidental breakage is impossible. It pies less space 
than any other kind of pump in use, does not interfere with the working of the shafts, 
and unites lightness with a degree of durability almost imperishable. By means of this 
hydraulic machine water can be raised economically from wells of any depth; it can be 
worked either by steam-engine or any other motive power, by quick or slow motion, 
The following statement presents some of the results obtained by this hydraulic machine 
as daily demonstrated by use:— , 

1,—It utilises from 90 to 92 per cent. of the motive power. 

2.—Its price and expense of installation is 75 percent. less than the usual pumps em- 
ployed for mining purposes. 

3.—It occupies a very small space. 

ot —_ — —_ any depth with the same facility and economy. 

-——It raises with the water, and withovt the slightest i to the a 
mud, wood, stone, and every object of a smaller Gaetan than ite tube. ajiamamion 
6.—It is easily removed, and ‘requires no cleaning or attention. 

A mining pump can be seen daily at work, at Wheal Concord Mine, South Sydenham, 
Devon, near Tavistock ; and a shipping pump at Woodside Graving Dock Company 
(Limited), Birkenhead, near Liverpool. 

J. U. Bastier, sole manufacturer, will CONTRACT to ERECT his PA’ 

* awe yi! Af Bo yl SE, and will GUARANTEE IT FOR ONE TEAL aa 

RAN E manufacturers, mini: 

a sv ng Ba . ing proprietors, and others, for the USE 
OFFICES, 63, DEAN STREET, SOHO SQUARE. 
London, March 21, 1859. Hours from Ten till Four. J. U. BASTIER, 


O CAPITALISTS.—Messrs. LEICESTER AND CO., 

















INSPECTORS and VALUERS of MINES, &c., MELBOURNE, VICTORIA, | 


OFFER TILEIR SERVICES to SELECT and INVEST CAPITAL in MINING PRO- 

MIT the DIVIDMMDB,uanging Ae percent. ok thekveeeene, eee Ne 
ing £5 percent. on Tamount. M e 

call tbe . essrs. LEICESTER and 


extra.” All remittances must be made through our agent, Mr. RIcHARD Mip- 
he Union Bank of A 


(ih 


attention of capitalists to the many opportunities the: possess of 
“nvesting, topay'from £50 to £150 per cent. per annum. Sums under 250 will be 


HUGHES, FALC 


mw eee 





ON 





WORKS, LOUGHBOROUG] 


H 
This LOCOMOTIVE ENGINE has been DESIGN , 
for CONTRACTORS and MINERAL RAILWAYS. 7. is. 
STRONG in EVERY PART, and, being mounted on small wheels 


close together, will MOUNT STEEP GRADIEN TURN 
SHARP CURVES. ’ wehbe 


The BOILERS are of the BEST PLATES, with fire-boxes 
Low Moor, are clothed with hair felt, lagged and covered with ¢ 
ron, an » to a PRESSURE ef RED 
POUNDS PER SQUARE INCH. eer ee 
The TYRES are of the BEST YORKSHIRE IRON 
GREAT THICKNESS. The tank contains 250 gallons.’ 
The FITTINGS consist of BUFFERS, POWERFUL B 
GIFFARD'S INJECTOR, ROSCOE’ OILING APPARAWAE? 
>RESSU GE, WATER GAUGE, 
PRESSURE. : and BLOWER to GET 


The engines are all tried before leaving the w 
rienced man sent with them free of cost . a eo 


10 in. cylinders, 15 in. stroke, price £500, 





“International Exhibition, 1862—Prize Medal. 
= AMES RUSSELL AND SONS 


(the original patentees and first makers of wrought-iron 
tubes), of the CROWN PATENT TUBE WORKS, WED- 
NESBURY, STAFFORDSHIRE, have been AWARDED a 
PRIZE MEDAL for the “good work” displayed in their 
wrought-iron tubes and fittings. 4 
Warehouse, 81, Upper Ground-street, London, s/ 4 








Prize Medals—International Exhibition, Class 1 and 2. 


Pp 4s S32 PLUMBAGO CRUCIBLES.— 
The CRUCIBLES manufactured by the PATENT PLUMBAGO CRUCIBLE 
COMPANY are the ONLY KIND for which a MEDAL has 
been AWARDED, and are now used exclusively by the English, 
Australian, and Indian Mints; the French, Russian, and other 
Continental Mints; the Royal Arsenals of Woolwich, Brest, 
and Toulon, &c.; and have been adopted by most of the large 
ENGINEERS, BRASSFOUNDERS, and REFINERS in this 
country and abroad. The GREAT SUPERIORITY of these 
melting pots consists in their capability of melting on an average 
40 pourings of the most difficult metals,and a still greater num- 
ber of those of an ordinary character, some of them having ac- 
tually reached the EXTRAORDINARY NUMBER of 96 melt- 
ings. They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any other cru- 
cibles. In consequence of their great durability, the saving of 
waste is also very considerable. 
The company have recently introduced CRUCIBLES SPECIALLY ADAPTED for 
the following purposes, viz.:—MALLEABLE IRON MELTING, the average working 
of which has proved to be about seven days; STEEL MELTING, which are found to 
save nearly 144 ton of fuel to every ton cfsteel fused; and for ZINC MELTING, lasting 
much longer than the ordinary iron pots, and saving the great loss which arises from 
mixture with fron, 
For lists,testimonials, &c.,apply to the Patent Plumbago CrucibleCom pany, Battersea 
Works, London, 8.W. 
Fully described in the Mrstne Journat of July 5. ¢ 








BAzcrar’s PATENT STEAM AND WATER 
PRESSURE AND VACUUM GAUGES, 

These GAUGES are MADE to INDI- 
DICATE ANY PRESSURE from ONE 
to TWENTY THOUSAND POUNDS 
upon the SQUARE INCH. 

EACH GAUGE is GUARANTEED 

FOR FIVE YEARS. 


PATENTEE AND MAKER, 
ANDREW BARCLAY, 
ENGINEER, 
KILMARNOCK. 


UBLIC TEST OF WIRE-ROP E— 
The SUPERIOR QUALITY of GARNOCK, BIBBY, AND CO.’8 WIRE-ROPE 
was FULLY PROVED by a RIVAL MANUFACTURER at the LIVERPOOL PUGLIC 
TESTING MACHINE, on the 29th of October, 1860, on which occasion GaRNocg, 
Brssy, and Co.’s ropes were found to be the STRONGEST ot 
all the TWELVE SAMPLES from different makers then 
tested, as reported in the papers of the day. For example :— 
(Certified by Mr. William Macdonald, superintendent.) 
Garnock, Bibby, Corresponding sizes from 
and Co. other manufacturers. 
Sizes. Tons c. Tons c. Tons c. 
Bin. ..-- 18 16 10 wseeoee 11 10 
SiG im, coco 8 UM ccccce =F WW ccccee 5 8 
Remaining sizes with similar results. 
* Samples taken promiscuously from stock by a rival 
manufacturer’s agent. 
GARNOCK, BIBBY, AND CO., 
SWAN HEMP AND WIRE ROPE MANUFACTURERS, 


LIVERPOOL. « 
FLAT and ROUND STEEL and IRON WIRE ROP for! 
MINES, &c., of SUPERIOR QUALITY. { 


wo. KNOWLES AND BUXTON, CHESTERFIEL}, 
MANUFACTURERS OF PATENT TUBULAR TUYERES, 







































The PATENT TUBULAR TUYERE possesses GREAT ADVANTAGES over the 
ORDINARY TUYERES, both for its DURABILITY and EASY WORKING. A cur- 
rent of cold water going direct to the nozzle prevents their destruction, however much 
they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new ones, all par- 
ies returning them carriage paid. 
No. 1 tuyere, 16 in. LONG cecccoccscccscscevccesccseccccsses 25S, CACH. 
No. 18 ” a 
” 
eecceesocse Ge y \ 
No.5 5 24 w eeveccccccccocccccccccescoccoososs SEMe 
Delivered at Chesterfield station. Terms, nett cash quarterly. 
OSHEIMER’S PATENT STAMPS. 
MANUFACTURED BY DUNN AND CO., SALFORD, 
NEAR MANCHESTER, 
No, 1. No, 2, 
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MOSAEIMERS , 
Parent 
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These STAMPS are CONSTRUCTED ENTIRELY of IRON , and are ADAPTED 
for CRUSHING EVERY DESCRIPTION of ORE, MORE ESPECIALLY for RE- 
DUCING GOLD ORES, as in juence of the mortars (coffers) being solid NONE 
of the PRECIOUS METAL can be ‘T. They may be erected on either a stone or 
wood foundation, are more durable, the wear and tear being much less, and CRUSH 
TWENTY-FIVE PER CENT. MORE than the ORDINARY STAMPS. Several sets 





DLETON, Afining Journal office, 26, Fleet-street, London ; or direct through our bankers, 


(> 


may be seen in th id district, ly .— A ar. . 
- Deigelty’ Maree - + Fas Dolgelly.—For particulars, apply to Mr, Jos 
\4"\ 
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Prize Medal, International Exhibition, 1862, ¥ 


RUsto%. PROCTOR, AND CO.’S CELEBRATED 
PRIZE PORTABLE ENGINES are SPECIALLY ADAPTED for WINDING, - 





gines have, in public competiition, won 
highest honours. For ECONOMY t 
WORKING, LARGE ALLOWANCE‘of¢ 
POWER in CYLINDER AREA and 
PROPORTIONATE SIZE of BO 
STRENGTH of CONSTRUCTION, HIGH 
FINISH, and GENERAL EFFICIENCY 
they are unrivalled, having recently been 

AWARDED THIRTEEN GOLD, 

SILVER, and BRONZE 
PRIZE MEDALS, 
And numerous other prizes, 





Messrs. A. Knowles and Sons write :— 
Pendlebury Colliery, near Manchester, June 5, 1861, 
GENTLEMEN,— We beg to inform you tha twe have now in use the portable engine of 
8 horse power you supplied us with, and have great pleasure in informing you that it 
works well, and we are much pleased with the workmanship and finish of it. 
We are, yours respectfally, ANDREW KNOWLES AND Sons, 
Tilustrated, descriptive, and priced catalogues may be had on application to the Sheaf 
Ironworks, Lincoln, 








Prize Medal—International Exhibition, 1862. 





th haadeadaimbaelt - PATENT PORTABLE 
STEAM ENGINES, &c. 

















PUMPING AND WINDING ENGINES. 

These engines are SPECIALLY ADAPTED for PITS, QUARRIES 
&c. They are EXCEEDINGLY SIMPLE in ARRANGEMENT, and 
STRONG. NO FOUNDATION or CHIMNEY STALK being NE- 
CESSARY, they can be SET DOWN or REMOVED with VERY 
LITTLE TROUBLE or EXPENSE, and are also WELL ADAPTED 
for HOME or FOREIGN USE, 

Sizes, from 2 to 25 horse power. 

















STEAM CRANES, CONTRACTORS’ LOCOMOTIVES, 
GEARING, &c. 


ALEXANDER CHAPLIN AND CO.,, 
ENGINEERS, 
CRANSTONHILL ENGINE WORKS, GLASGOW. 


DISCHARGE PIPES 





















DEPOT. 
LOWER FORE STREET, LAMBETH, 8. 
(Near the steamboat pier.) 
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prietors), at their office, 26, FLEET-sTREST, Where all communi: are req! 
to oe addressed, [Sept. 5, 1868. 






] ( 
Full specification on application. 
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9, ADAM STREET, ADELPHI, LONDON, W.C. 
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SECTION OF LANARKSHIRE COAL MEASURES (New Epition). By Rawrt 















































































































































































